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AIRCRAFT, SPACECRAFT, MISSILES 


Official Organ of the Royal Aero Ciub First Aeronautical Weekly in the World Founded 1909 


Tercentenary 

HE past week has seen the inauguration of the Tercentenary Celebrations 

of the Royal Society—three hundred years of service to mankind by the oldest 
organized scientific academy in the world, its annals lustrous with the names of 
Boyle, Wren, Newton, Halley, Davy, Faraday, Huxley, Darwin, Kelvin, Lister, 
Rutherford and their kind. Truly an event for pride and ceremony, with the 
opening at the Royal Albert Hall on July 19 graced by the Queen and the Duke of 
Edinburgh. Further dignifying that occasion, by its scholarship and nobility of 
expression, was the address by the president, Sir Cyril Hinshelwood, om; yet to 
some of those who foster the twin sciences of aeronautics and astronautics Sir 
Cyril’s oration may have seemed to lack appropriate allusion to achievements 
in their particular spheres. Flight was accorded merely the word itself, and the 
exploration of outer space merited precisely four words. 

It may be, of course, that these transitory allusions were, within the sweep of 
Sir Cyril’s vast conspectus, entirely adequate, and that our own close view of 
aero-space achievement may be prejudicial to our broader judgment. But we have 
no such misgivings in our acclaim of Sir Arnold Hall and Professor A. C. B. Lovell 
as the joint spokesmen on this historic occasion for aeronautics (Trends in 
Aeronautical Science and Engineering) and the exploration of space (The Investiga- 
tion of the Universe by Radio Astronomy). Sir Arnold in particular is known to 
the British aircraft industry as a man of massive intellect, and there is the greatest 
encouragement, in these bewildering times, that his academic qualifications are 
matched by his practical view of present problems and his perspicuity in planning 
for the future. As a director of the Hawker Siddeley Group and managing director 
of Bristol Siddeley Engines he is one of the very few men who are literally shaping 
this nation’s destiny, not merely in the air, but in the broadest sense. His address 
before the Royal Society will, we have no doubt, be acclaimed as the worthiest 
possible aeronautical offering on a felicitous and historic occasion. 


“Airpart” 
VERY so often this journal is able to present an article, or a series, having a 
more-than-average interest or significance to the aircraft industry. If the 

industry is thereby stimulated in its thinking, or better still, directly benefited, 

we are especially pleased. Such a series, we believe, is that by G. C. Scott, which 
began with an article in our issue of October 16, 1959, was pursued in our last 
week’s issue, and reaches a climax in the present number. 

These contributions are written objectively and dispassionately, but in full 
realization that all is not yet in apple-pie order with the after-sales service offered 
by British aircraft and component manufacturers. The scheme proposed by 
Mr Scott, and which he calls “Airpart,” is a co-operative one which he considers 
could do much to remove the “sell-and-forget” stigma, and in which designated 
distribution centres would be the only middlemen between the manufacturers and 
the operators. The author realizes that his suggestions would cut across all 
existing arrangements (“such as they are,” he feels constrained to add); but he 
maintains that this is a fashionable practice within the industry at the moment, 
and that for the supply and distribution of spare parts there would not appear to 
be the risk of any serious loss if we started afresh. Underlying his thesis is the theme 
that if we cannot support we shall not sell. 
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SPECTRE TEST-BED: D.H. Engines’ Canberra 
B.6, modified by Folland, and already flown 


“right into the apex of the compressibility 
triangle,” will later be used for testing a 
peroxide-powered auxiliary power unit 


FROM ALL 
QUARTERS 


Politics of the Week 
THE following are some of the major sub-headings under which 
the week’s political news may be grouped : — 

U-2: The Russian newspaper Izvestia has published an account 
by Marshal Biryuzov, c-in-c of Soviet anti-aircraft troops, describ- 
ing the destruction of the U-2 near Sverdlovsk on May 1. Wreckage 
of the aircraft, until now on show in Moscow, is to be “melted 
down” for scrap. Two British girl tourists were given pieces of 
the aircraft as souvenirs and offered them to the USAF, who 
expressed embarrassment and a lack of interest. On July 14 
a U-2 crashed in hills near Uvalde, Texas. The pilot, Major 
R. B. J. Meyers, escaped by parachute; the aircraft was operating 
from Laughlin AFB at Del Rio, the principal U-2 conversion base. 
Three days previously the Japanese Foreign Minister said he had 
been advised by the US Ambassador in Tokyo that the “weather 
observation mission” assigned to the three U-2s in Japan had 
been completed, and the aircraft had left (they had been the cause 
of mass demonstrations at Atsugi AFB) 

RB-47: Rejecting the American Note claiming that the RB-47 
shot down by the Russians on July 1 was over international 
waters, the Soviet Government have repeated their accusation 
that the aircraft crossed the Soviet frontier; but an official of the 
US State Department said he thought that America might be able 
to prove to the UN Security Council that the aircraft was 30 miles 
off-shore. Two of the crew, Lts John McCone and Freeman 
Olmstead, are to be prosecuted by the Soviet Government; the 
body of the pilot is to be returned. 

Anglo/US Bases: As we go to Press there is still no confirmation 
of the report that the American Government will henceforth give 
the British Government a flight plan before take-off of all British- 
based American aircraft whenever the mission might conceivably 
be regarded as “provocative.” Nevertheless, the Prime Minister 
has stated that the Attlee-Truman agreement is being reviewed. 

Ships “Buzzed”: Vassily Kuznetsov, Soviet Deputy Foreign 
Minister, told the British Ambassador in Moscow this month 
that aircraft of the RAF and other Western forces had repeatedly 
flown unduly close to Russian shipping on many occasions during 
the last six months. The incidents involved the Atlantic, Pacific, 


Mediterranean and Gulf of Aden. 


HIGHEST AWARD of Ger- 
many's Wissenschaftlicke 
Gessellschaft fur Luftfahrt 
(scientific society for aero- 
nautics), the Ludwig-Prandtl 
Ring for 1960 was presented 
recently to Sir Frederick 
Handley Page in recognition 
of his 50 years’ work. Prof 
G. Bock madethe presentation 





Seeking Support for BLEU System 


A SUGGESTION that the Government should “mobilize world 
aviation opinion” in support of the British BLEU automatic- 
landing system was made on July 14 by Air Cdre C. A. Bell of 
GEC, speaking on behalf of the Electronic Engineering Associa- 
tion at a luncheon in London. The regulation of the ground and 
airborne elements of such a system for civil use, he said, was 
a function of ICAO. “We deplore the Government’s failure to 
mobilize world aviation opinion in support of the British system, 
prior to advocating it at ICAO, and we urge them even at this 


YORKSHIRE ANNIVERSARY: On July 12 the town of Filey celebrated 
the 50th anniversary of flights made from its sands in 1910 by Robert 
Blackburn and other pioneer pilots. Blackburn aircraft again took part, 
and seen here is the 8.2 trainer, flown by chief test pilot Derek White- 
head. Other demonstrations included the dropping of parachute troops 
into the sea from a Beverley of Transport Command 


eleventh hour, when Several rival foreign systems are appearing, 
to take the initiative.’ 

Another criticism of Government policy voiced by Air Cdre Bell 
concerned the decision “to achieve short-term economies by not 
developing British military electronics equipment whenever a suit- 
able product can be bought off the shelf abroad.” In a rapidly 
developing technology such as electronics, he submitted, continuity 
of design experience was vital. 


Parachute Team Selection 


SELECTION of the British team for the World Parachuting 
Championships in Bulgaria next month is due to be made today, 
July 22, at a meeting of the Royal Aero Club parachuting com- 
mittee. The final series of eliminating jumps was made at Wobum 
Park on Saturday last, at which the eight contenders were Fit Sgt 
Alf Card, Oxford Parachute Club and RAF; Sgt Tony Charlton, 
Denis Lee, Mike McArdle and Sgt Jim McLoughlin, Skydivers 
Club; Fit Lt Peter Hearn and Fit Lt John Thirtle, RAF Abingdon; 
and Mike Reilly, Ripcord Club. 

The decision at today’s meeting will be based on the results 
of the Woburn jumps, together with those of earlier tests at 
Thruxton and individual assessments. The period of the 
championships has been changed to August 7-17. 





PEDIGREE BULLDOG: A sight to make many a senior RAF officer hark 

back with joy thirty years or so: Bristol's newly reconditioned Bulldog 

—originally their demonstrator G-ABBB. (Historical note: Spinners were 
removed from all RAF Bulldogs. Will this one be retained?) 
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NO MAN’S HAND is on the 
control column of this Meteor 
as it takes off from Llanbedr, 
where Short Bros operate a 
flight of target drones for 
the MoA’s Aberporth range. 
Designated U.15, these par- 
ticular drones, which were 
modified by Flight Refuel- 
ling, are “shepherded” by a 
Meteor 7.7. The flight has 
just made its 100th sortie 


Conrad’s New Record 


EIGHT laps of an 865-mile course with turning points at 
Minneapolis, Chicago and Des Moines gained a decisive new 
record for Max Conrad in Piper Comanche N110LF on July 4-7. 
The world closed-circuit non-stop distance record for FAI 
Category 3 aircraft (up to 1,750kg), previously standing at 3,084 
miles by J. Kunc of Czechoslovakia in a Meta-Sokol, is now 
6,921.28 miles—roughly equivalent to the air distance from 
Chicago to Shanghai. Time for the flight was 60hr 10min. 
The aircraft was the same Comanche as was used by Conrad 
for his 6,967-mile flight from Casablanca to El Paso last November. 


H. E. Wimperis 


WE record with regret that Harry Egerton Wimperis, CB, CBE, MA, 
DEng, FRAeS, who was the Air Ministry’s first Director of*Scientific 
Research (1925-37), died in Edinburgh last Saturday at the 
age of 83. Before his Air Ministry appointment, Maj 
Wimperis had been an experimental officer with the RNAS 
and RAF. He was president of the Royal Aeronautical 
Society from 1936 
to 1938 and visited 
Australia in 1937-38 
to advise the 
government __ there 
on the organization 
of an aeronautical 
research establish- 
ment. He was the 
author of numerous 
papers and books 
on aeronauti- 
cal subjects. 


This 1927 “Flight” 
picture shows Maj 
Wimperis, as Director 
of Scientific Research, 
in the observer's seat 
of a Bristol Fighter 
for tests of the then 
new Handley Page 
anti-stalling slot 


RAF Soaring Contest; Begins 


SGT JOHN WILLIAMSON of Technical Training Command, 
flying an Olympia 419, and Fit Lt G. A. Coatesworth (Bomber 

nd) in an Olympia 401X, took the joint lead on the first 
day of the RAF Inter-Command Soaring Championships at 
Odiham on Saturday last, July 16. The day’s task was distance 
along a dogleg track with turning point at Benson and second 
leg passing through Ely, and both Williamson and Coatesworth 
flew 140 miles to West Runton, on the Norfolk coast. The same 
distance was flown by Roger Mann (Skylark 3), one of the three 
civilian pilots who are flying hors concours at Odiham. 

Sunday, July 17, was a no-contest day, and on Monday, July 18, 
the second task of the competition was declared to be a 45-mile 
goal race from Lasham to Shoreham. The 30 competing gliders 
at Odiham include the new Elliotts Series 460 15-metre prototype, 
0n loan from the manufacturer and flown by Fit Lt Ronald Dunn 
(Flying Training Command), and the Polish Bocian two-seater 
on loan from the Polish club at Lasham and flown for Bomber 
Command by Fit Lt Kurlowicz. 


Tu-124 and An-24 


FURTHER details are now available of these two new Russian - 


short/medium-haul transports for Aeroflot, featured in new illus- 
trations on this page and first portrayed in our issues of July 8 
and June 17 respectively. The new Tupolev, derived from the 
Tu-104, is powered by two Soloviev “high-economy engines” of 
























































NEW FROM RUSSIA: Above is the cabin plan of the 44-seat 

Tu-124. This is the all-first-class configuration; Russian sources say 

that accommodation is available for up to 68 economy-class passengers. 

Below is an unretouched reproduction of a Russian photograph of the 

An-24, the first to be published. Interesting details are the balance 

on the rudder and the manner in which the tips of the nacelles move 
with the long-span flaps. Both types are referred to below 

















turbofan type, and is intended for Aeroflot’s internal network. 
With a flight crew of four, it is furnished for 44 first-class, 55 to 
60 tourist or 68 economy passengers, and—with its remarkable 
take-off run of 2,625ft—can operate from 1,500m (4,920ft) run- 
ways. It will normally cruise at 33,000ft at up to 560 m.p.h. 
over 930-mile stages. 

The Herald-like Antonov has been developed “very rapidly” 
and is now engaged in factory testing, having flown on “several 
occasions.” Powered by two of Ivchenko’s new 2,000 h.p. turbo- 
props, it again has a flight crew of four and seats 32 to 42 pas- 
sengers. Operating over stages from 500 to 750 miles, it has a 
take-off run of only 1,310 to 1,480ft, and cruises at 310 m.p.h. 
at altitudes between 20,000 and 26,000ft. 


IN BRIEF 


We regret to learn, as we go to press, of the sudden death last weekend 
of Air Marshal Sir Raymund Hart, a specialist in radar from its earliest 
days. Before retiring from the RAF in 1959 he was Controller of 
Engineering and Equipment, Air Ministry. Sir Raymund’s death 
followed a domestic electrical mishap. 


Official opening of London Aeroplane Club’s premises at Panshanger 
Aerodrome is to be performed by Col C. F. H. Gough, chairman of the 
Royal Aero Club, at noon tomorrow, July 23. This will be followed by 
a demonstration of the MS.880 Rallye Club. 


During the first 26 weeks of this year Vigors Aviation, of Kidlington, 
Oxford, sold 26 Piper aircraft to English customers. 


The Fairey Co Ltd has made a bid for the shares of Siebe, Gorman 
and Co Ltd. The offer is 22s 9d in cash for each of the issued 1,200,000 
five-shilling shares of Siebe, Gorman, totalling £1,365,000. 


President Nasser announced in a speech on July 9 that an Egyptian- 
built jet trainer had recently been test-flown and “proved to have 
outstanding performance.” The aircraft is presumably a Magister. 


A garden féte was held at RAF Hullavington recently in aid of the 
RAF Benevolent Fund and the Cheshire Foundation Home, “Great- 
house,” Kington Langley. No 111 Sqn and the Skydivers parachute 
team of the RAF participated and in the static show was a Lincoln, 
RF564, making its last appearance as it is due to be broken up shortly. 
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Missiles and 
Spaceflight 


At present the McDonnell GAM-72 Quail (GE J85-7 turbojet) is the 
only self-contained vehicle in the West for the provision of a variety 
of countermeasures for strategic bombers. It is now coming into SAC 
service, and three were fired from a B-52 down the Gulf from Eglin on 
June 24. As far as is publicly known, our V-bombers have to rely 
entirely upon internal ECM systems and conventional “chaff” 


WAITING FOR THE WORD 

Answering questions in the House of Commons on July 11, the 
Minister of Aviation said that the only factor which was delaying 
the Government’s decision on a British space research programme 
was the desire to consider the matter very carefully before entering 
into an important long-term commitment. He went on to give a 
strong hint that the decision would in fact be favourable. “I very 
much hope that if we substantiate the fact that important com- 
mercial advantages are to be gained industry will be able to play 
its part, and will be prepared to do so.” 


NAME AND OVERHAUL FOR JODRELL BANK 

The Jodrell Bank experimental station of Manchester University, 
home of the 250ft steerable radio telescope which has played such 
an important part in the tracking and data reception from Soviet 
and US satellites and space probes, has been named the Nuffield 
Radio Astronomy Laboratories. The Nuffield Foundation initially 
gave £200,000 towards the construction of the radio telescope, and 
more recently helped to clear the outstanding debt on the instru- 
ment by a further gift of £25,000. This was in addition to £25,000 
given by Lord Nuffield personally. 

At present the radio telescope is being completely overhauled. 
Jodrell Bank contact has now been lost with the US space 
probe Pioneer 5, and certain other research programmes are being 
interrupted so that a detailed inspection can be made. It is 
expected that work will be resumed during August. 


SPACE AT CRANFIELD 

A one-year course at postgraduate level in space technology has 
been instituted by the College of Aeronautics, Cranfield. The first 
course in this subject begins next term, on October 10, and will 
include lectures, laboratory demonstrations and research projects. 
Students will specialize in one of the Departments of the C Yollege— 
aerodynamics, aircraft design, aircraft economics and production, 
aircraft electrical engineering, aircraft materials, and aircraft 
propulsion—and will attend general lectures in other Departments. 
The course will lead to the Diploma of Advanced Engineering. 
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TO MARS AND VENUS 

Two highly interesting technical treatises, each dealing with the 
subject of interplanetary travel, were made public in the USA 
recently. The first of these described a large nuclear-powered 
spaceship capable of sustaining a crew of eight on extended space 
journeys. Designed by Krafft Ehricke and his associates at 
Convair, the manned interplanetary vehicle was intended to make 
“leisurely” explorations of the surface and atmosphere of Mars 
and Venus in the 1970-71 period. In his paper, presented at the 
ASME meeting in Dallas, Texas, Mr Ehricke outlined a pro- 
posed Venusian mission which could be completed in somewhat 
more than a year’s time. Approximately 295 days would be 
required to reach the planet with an oversize multi-stage rocket 
which would stand over 460ft high on the launch pad. e crew 
quarters (or “life support system”) would be situated on top of the 
tall rocket, far removed from the nuclear reactor. Several com- 
partments would be employed for the crew. One of these would be 
an emergency unit, offering refuge to the crew should they require 
its extra-heavy shielding during transit through the radiation 
belts or upon encountering a solar flare. 

For reconnaissance of Venus a further capsule would be carried. 
A small satellite was envisaged which could house part of the crew 
and be released from the mother vehicle near Venus. This small 
spaceship could descend to the outer fringes of the planetary 
atmosphere, there to release a further series of small instrumented 
payloads which could penetrate the dense, and rather mysterious, 
Venusian cloud cover. After spending about 24 hours in the 
vicinity of the planet, the crew would reunite for the 223-day 
return trip. 

The same basic vehicle would be employed for the Mars mission, 
although a somewhat shorter journey was contemplated. To reach 
Mars would require approximately 138 days, after which a landing 
would be made and a 34-day surface exploratory mission con- 
ducted. The estimated time for the return trip was 175 days. 

Outlined in a monumental 810-page report prepared by 
scientists and engineers at the Lincoln Laboratory of Massachusetts 
Institute of Technology was an unmanned vehicle intended to 
obtain high-resolution photographs of the 
surface of Mars. The small, table-sized 
vehicle was to follow a trajectory which 
would carry it within 20 miles of a pre- 
selected point in space some 4,690 miles 
above the surface of Mars. Photographs 
taken from that height were expected to 
resolve the question whether Mars har- 
boured an intelligent culture. Even if 
there was nothing more than surface 
vegetation—as is generally supposed today 

—the nature of the Martian 


Y¥ canals could finally be deter- 

mined by the MIT vehicle. 
LIQUEFACTION A hypothetical flight plan 
UNITS called for a launch on June 17, 
yee 1962. A “slow” trajectory, f- 

221,000 
(BS. He quiring 3.2 years, would carry 
the vehicle on a 1.5-million-mile 
journey. Radio messages would 
—~ 


REFLECTOR SHIELD 
AGAINST NUCLEAR 
ENGINE 


4B Possible liquid-hydrogen storage provisions for 
prototype nuclear- powered, manned recon- 
naissance vehicle fer Venus and Mars (from 





ARRIVE LEAVE ARRIVE 
TARGET TARGET EARTH ” 
PLANET PLANET the paper “A System Analysis of Fast Manned 


Flights to Venus and Mars” by K. A. Ehricke, 
reported above) 
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The Northrop SM-62 Snark (Pratt & Whitney J57-17 turbojet) cruises 
subsonically, but confers supersonic final delivery by separating from 
its warhead at altitude. The latter sprouts stabilizing fins before 
release, while the rest of the airframe pitches up violently (middle 
picture) and creates spurious returns on ground radars 


be transmitted back to Earth each week to furnish data on vehicle 
performance. On November 17, 1964, the MIT spaceship would 
make a final mid-course correction before passing within the 
specified miss-distance of the planet. Automatic navigation gear 
was subsequently to guide the vehicle back towards Earth. Three 
minutes before re-entering the atmosphere, the camera and other 
instrumentation data were to be ejected from the larger space- 
ship. After a successful re-entry the capsule would be recovered 
from the Gulf of Mexico. 


TALKING ABOUT TRANSIT 

The operational Transit navigation-satellite system should be 
working by the summer of 1962 and will involve four satellites, 
two of which will be in orbit at an inclination of 22° and two at 
674°. These and other details of the system were given in London 
on ‘July 11 by Capt Robert F. Freitag, USN, astronautics officer in 
the research, development, test and evaluation group of the 
Bureau of Navy Weapons, Washington. 

Capt Freitag, who had presented a lecture to the Astronautics 
and Guided Flight section of the Royal Aeronautical Society three 
days previously, emphasized that the feasibility of the system had 
already been established. In the April 13 launch of Transit 1B, 
he said, a particularly important réle was played by the Ministry 
of Aviation tracking station at Lasham Aerodrome, Hampshire, 
as the satellite had entered orbit over England. 

Further Transit tests would be made next autumn and winter, 
the captain continued. If these were successful the four operational 
satellites would be launched—by two launch vehicles only—early 
in 1962, or perhaps even late 1961. The satellites would have a 
lifetime of about five years and would enable any ship anywhere in 
the world to obtain a position fix accurate to a quarter of a mile— 
provided the vessel were equipped with the appropriate receiver 
and computer unit, which could be expected to be generally 
available in 1963 if no snags were encountered. The four-satellite 
system based on the two quoted inclinations would give one fix 
every 90min at any point on earth, and one every hour over a 
considerable area. 

Apart from the worldwide coverage the main advantages con- 
ferred by the Transit system were those of accuracy and cheapness. 
Accuracy could be improved over the basic radio system by 
mounting a flashing light on the satellite and employing simul- 
taneous photography from a number of sites. 

Capt Freitag spoke also of the satellite-tracking “fence” which 
stretched across the United States from Brown Field, near San 
Diego, to Ft Stewart on the east coast, with intermediate stations 
at Gila River, Arizona; Elephant Butte, New Mexico; Silver Lake, 
Mississippi, and Jordan Lake, Alabama. Information from these 
stations, which could be regarded as an initial detection system 
which might lead to an anti-satellite system, was fed into the 
computing centre at Dahlgren, near Washington. The most 
notable feature of each station was its 1,600ft antenna, mounted 
horizontally at ground level. 

This space surveillance (Spasur) network was at present operat- 
ing in two sections, east and west, but with the addition of a new 
central station would form a single and complete beam, a quarter 
of a degree wide and extending to a height of 500 miles—later 
to be increased to 2,000 miles—from coast to coast. It was possible 
that a north-south fence might be installed at some future date 


MINUTEMAN DEPLOYMENT 

On July 1 the US Air Force disclosed that the first Strategic Air 
Command Squadron (and also probably the second and third) 
equipped with the SM-80 Minuteman ICBM will have 55 missiles 
deployed in fully hardened silos spread over three counties in the 
state of Montana. This is an exceptional number of ICBMs for a 
single squadron; as was noted in last week’s issue the present 
Atlas squadrons have only nine to 12 missiles apiece. Base con- 
struction for the first squadron is calculated to take 15 to 18 months 
and to cost £7m; deployed cost of each missile is put at about 
£535,000. 

Further to our brief announcement on May 13 regarding 
experimental tests of the railway-deployed Minuteman over the 
US railroad system, it can now be stated that this programme 
started on June 20. No less than 14 American railroad companies 
are involved, and the bases from which the trains operate are 
Hill AFB, Utah (current), and Des Moines, Iowa. 


MINUTEMAN CONTRACT 
Boeing Airplane Co, prime assembly and test contractor for the 
Minuteman ICBM, were on July 12 awarded a $247m contract 
covering research and development of the fixed-date missile up 
to the end of calendar year 1961. 


In addition to these hardened 
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and dispersed weapons, Minuteman will also be deployed aboard 
special trains, and a second R and D contract for the mobile 
ICBM will be drawn up during the coming weeks. 


MAULER CONTRACT 


Gonvair division of General Dynamics announced earlier this 
month the receipt of a further $8,176,000 contract from the US 
Army for continued development of the Mauler battlefield air 
defence system. This brings total Mauler appropriations to 
$13.7m. Mauler is a compact system, involving solid-propellant, 
radar-guided missiles fired from standard tracked vehicles on 
the move. 
 —_ 


An all-party committee which will study space research has been 
formed by Members of Parliament and peers. One of its objectives is 
to acquire reliable information on the subject in its widest sense, while 
in Parliament the aim is to promote interest on space issues. Chairman 
of the committee is Airey Neave, MP. 

SEPR have successfully concluded a licence agreement with Rocket- 
dyne under the terms of which the French company acquire rights to 
certain of the American firm’s smaller liquid-propellant engines through- 
out continental Europe, Turkev and Iran, while Rocketdyne obtain 
rights to certain SEPR rockets. 


Convair have confirmed that all current Atlas ICBMs being installed 
at Vandenberg, Warren, and other bases are of the 9,000-mile D model, 
identical to Atlas 56D which flew over 9,040 miles on May 20. The 
first Atlas E, with the more powerful Rocketdyne MA-3 engine, will fly 
this year. On July 2 the second Atlas D with Bosch Arma inertial 
guidance was successfully tested down the Atlantic Missile Range. 


The Australian Government has awarded Fairey Engineering the 
sales agency for the Malkara anti-tank missile for all countries except 
the USA. The Australian Department of Supply have also appointed 
Fairey the authority to support Malkara’s introduction to British Army 
service, and to design and manufacture modifications as may be neces- 
sary. As was the case with earlier Fairey guided weapons, design work 
will be handled at Heston and production at Stockport. 


It is clear from a statement by the Prime Minister, Mr Harold 
Macmillan, in the Commons on July 14, that a strategic ballistic missile 
will, in a few years—he said five or six—supplement aircraft as 
NATO’s principal first-line delivery system. Most of the discussion 
centred about the US Navy’s Polaris, although both the US Army 
(with Pershing) and the US Air Force (with a new missile now in the 
advanced project stage) are anxious to be considered. 





HMS SEAHAWK AT HOME 


ILLUSTRATED WITH “FLIGHT” PHOTOGRAPHS 


the country’s largest Naval air station: an “at home” last 
Friday for Cornishmen living in the neighbourhood of 
Helston, where the airfield is situated, and for holidaymakers 
from “foreign parts.” Both locals and visitors turned up in hand- 
some numbers; the sun shone beneficently; trimmed lawns and 
trim Wrens, white buildings, flags and flowerbeds formed a scene 
of gay brilliance; the flying display went off crisply; and as a result 
to use a pointed phrase from the foreword to the day’s pro- 
gramme by Seahawk’s captain, Captain C. L. F. Webb—the 
public had a good opportunity of seeing “the material upon which 
you taxpayers have had your money spent.” 

Capt Webb stressed that the main business of Culdrose was 
helicopter training, and mentioned particularly the Westland 
Wessex, which is being proved there by 700H Flight. The flight’s 
two aircraft took a prominent part in the flying display: they 
brought up the rear of an opening fly-past by five Hillers, four 
Dragonflies and seven Whirlwinds; they won a race against the 
three other types (though heavily handicapped); and demonstrated 
their lifting capability by picking up 30 troops of 41 Commando, 
RM, who had been landed by six Whirlwinds to retrieve secret 
equipment from a crashed “U-2}.” 

Specimens of both the Navy’s swept-wing fighters made runs at 
low and high speeds: a Sea Vixen from Yeovilton, piloted by Lt 
S. Idiens; and a Scimitar which took off behind a Hunter T.8, 
Gannet and Swordfish, indicating graphically the advance in 
equipment which the FAA has achieved in post-war years. 

The latest type of Gannet, the AEW.3, was flown in company 


{ T was the year’s big day for RNAS Culdrose (HMS Seahawk), 


Top) The helicopter fly-past was repre- 
sentative of all types at Culdrose—Hiller, 
Dragonfly, Whirlwind and Wessex 


Left) A smoke-candle indicates Lang's 
12sec delayed parachute drop 


(Main picture) The Scimitar’s near-sonic 
fly-past—with shock condensation 


(Small picture) At the opposite end of the 
speed-scale: the Navy's veteran Swordfish 


Right) Starter smoke from the Sea Hawks 
almost obscures the simulated carrier 
superstructure and flight-deck 
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with two AS.4s; the School of Aircraft Handling, which is based 
at Culdrose, gave a realistic demonstration (even to steam issuing 
from the “catapults”) of how Sea Hawks are landed-on and 
launched from a carrier; and aerobatics were displayed by four 
Vampires from the RAF Central Flying School (led appropriately 
by a Royal Navy pilot, Lt Wren) and a solo jet Provost flown by 
Fit Lt Cann of the CFS, who included a suave Derry turn among 
his well-managed manceuvres. 

There were also two excellent civilian contributions, a para- 
chutist (Mr Lang) doing a well-judged delayed drop from a Tiger 
Moth into the centre of the airfield, and a Boeing 707 from the 
BOAC training unit at St Mawgan showing off its purposeful lines 
on a low-level and remarkably quiet fly-past. 

All these items, and the others which made up an entertaining 
100-minute display, were introduced with professional aplomb 
by Cdr D. Price; and Culdrose may well feel satisfied with its 
efforts for the station’s 1960 Air Day. 
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USS “George Washington” fires a 
water “slug” to check out one of her 
launch tubes 


By the Technical Editor 


Part 1 


T NHE recent reshaping of 
Britain’s nuclear deterrent 
is officially ascribed to a 
single fact: that any weapon, 
such as our now-defunct Blue 
Streak, which can operate only at 
from a fixed land base—especially  “~->." 
one with brief warning-time—is . ‘ 
economically unsound. Once an 
enemy has had time to zero-in his 
own weapons on the co-ordinates 
of that base no economic amount 
of hardening can make it safe. 
Thus we cancelled Blue Streak as a 
weapon, and the Minister of 
Defence announced his intention 
of buying an air-launched ballistic 
missile in its stead. But there is 
little doubt that, had he more 
money, he would have given the 
Royal Navy Polaris; and, in fact, 
a somewhat indefinite feasibility 
study for Polaris has now been 
authorized. There are many who 
consider the submarine-launched 
ballistic missile the least vulner- 
able deterrent in the world, and it 
is timely to outline how this re- 
markable weapon system became 
an accomplished fact. 

Flying vehicles have been launched from submarines since the 
Great War. But a submarine-based ballistic missile, and especially 
one which can be launched from the depth of the ocean, is a 
much more remarkable concept. Its fulfilment has demanded the 
solution of a range of wholly new problems which, in aggregate, 
have perhaps been greater than those posed by any single previous 
undertaking. Their solution, to an amazingly compressed time- 
scale, is eloquent testimony to the technological ability of the 
United States. 

In view of the immensity of the task involved in mating a 
strategic ballistic missile with a submarine, it is worth noting 
that the US Navy only began to think about such a concept five 
years ago. In the summer of 1955 the Army Ballistic Missile 
Agency at Redstone Arsenal were well advanced with the basic 
development of the first American intermediate-range ballistic 
missile, the 1,500 n.m. Jupiter. The Secretary of Defense, 
Charles Wilson, decided that this missile would meet the Navy’s 
requirement, and preliminary discussions were held to determine 
to what extent the same IRBM system could be utilized by both 
services. A missile based closely upon Jupiter was finally accepted 
by the Navy in December, although few people closely concerned 
with the project felt much enthusiasm for it. Although relatively 
squat, Jupiter was too unwieldy to be an ideal shipmate, and its 
liquid propellants were widely held to pose unacceptable handling 
problems. 

In November a Special Projects Office was created by the US 
Navy in order to manage the fleet ballistic missile (FBM) system. 
To this office came men from the Bureau of Aeronautics, for whom 
several firms had prepared studies for a submarine-launched solid- 
propellant ballistic missile. Early in 1956 the Navy started looking 
at such a concept in detail, since the liquid propellants of Jupiter 

increasingly undesirable. During the winter the Navy 
talked with many possible contractors, and twelve of their pro- 
posals were screened. One of the firms which had studied the 
problem for BuAer had been the young and enthusiastic Missile 
ystems Division (now Missile & Space Division) of Lockheed 
. In March 1956 a joint team from LMSD and Aerojet- 
General started contractual discussions with the Special Projects 
Office, with a view to the choice of solid propulsion, with jet 
deflection, while adhering to the Jupiter guidance and warhead. 
Nevertheless; although by now several firms had been awarded 
solid-propellant study contracts, the Army Ballistic Missile Agency 
continued to develop a seagoing Jupiter until December 1956. 

During the summer LMSD and Aerojet-General completed 

the basic design of their missile, which was intended for deploy- 


POLARIS 


The Destroyer from the Deep 











ment aboard large surface vessels. It was a 6+1 cluster, with a 
launch weight of 160,000lb (some 50,000lb heavier than Jupiter). 
A number of scale models were fired to prove the basic configura- 
tion. LMSD proposed a computer control system to be matched 
with the basic ABMA guidance; and General Electric, who had 
an Army contract for the Jupiter fire-control, were named 
subcontractors to LMSD to develop this control system. 

Altogether, the whole FBM project did not look inspiring, and 
even its most ardent sponsor must have felt that operational 
deployment was a long way down the road. But by September 
the whole picture had changed drastically as a number of break- 
throughs reacted upon each other, until it was clear that the missile 
could be made very much smaller and better. Aerojet-General 
demonstrated a specific impulse appreciably higher than had been 
anticipated, with the promise of eventually surpassing that of liquid 
engines using hydrocarbon fuels. At the same time the Atomic 
Energy Commission achieved a dramatic reduction in warhead 
weight for a given yield, while the Massachusetts Institute of 
Technology estimated weights for the airborne guidance at but 
a fraction of that for any previous comparable system. Rough 
calculations were staggering; launch weight could be brought down 
from 160,000lb to approximately 30,000, size could be reduced in 
proportion, and submarine launching became feasible. 

On December 8, 1956, the Secretary of Defense authorized the 
Navy to terminate participation in the Jupiter programme, and 
to proceed with the development of the entirely new and uncom- 
promised weapon under the name of Polaris. The joint Army/ 
Navy committee was dissolved, and the Secretary of the Navy 
formed a ballistic missile committee to direct the programme at 
the highest priority. The Special Projects Office, previously 
charged with the development of the seagoing application of 
Jupiter, was given the responsibility of the reshaped submarine 
FBM system. The following month the Chief of Naval Operations 
issued the operational requirement establishing the interim and 
ultimate goals, and a special steering group was created to check 
that the system chosen was the optimum one. 

During the early months of 1957 the major industrial subcon- 
tractors went ahead on the integrated system. LMSD presented 
a series of missile configurations, all squat two-stage vehicles having 
multiple nozzles with jet deflection and slender re-entry bodies. 
One of these configurations was adopted, and by the end of March 
—although the question of submerged launching was left open, 
pending the demonstration of its feasibility—the basic specifica- 
tion for the FBM system had been written. It called for state- 
of-the-art advances in almost every field: lightweight structure, 
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miniaturized guidance, integrated warhead and nosecone, high- 
impulse propellant, efficient steering system, accurate thrust cut- 
off, a simple separation scheme and, by no means least, a perfect 
underwater launch procedure. Each of these giant hurdles was 
surmounted ahead of schedule. 

Owing to its revolutionary character the original schedule for 
operational deployment was not precisely stipulated; instead it 
was suggested that an FBM submarine should put to sea “before 
the end of 1964.” As the full a of the system became better 
appreciated so was its rate of funding increased and the schedule 
compressed, until in December 1957 the Secretary of Deferise 
authorized a challenging acceleration aimed at achieving initial 
operational capability a the first FBM.submarine in 1960. In 
January 1958 the Navy proposed that the programme be further 
accelerated and augmented, calling for the deployment of nine 
ships by the end of 1961. This doubly compressed schedule has 
been adhered to. 

Administratively the Special Projects Office (Rear-Admiral 
W. F. Raborn Jr) comes directly under the Secretary of the Navy; 
it is not a part of any Bureau of the Navy, but draws on all Bureaux 
for support. SP is the FBM weapon system manager. Its staff 
(250 including secretaries and filing clerks) is divided into a plans 
and programmes division to handle management, facilities, 
resources and finance, and a technical division to handle the 
development, testing and production of every portion of the FBM 
system. SP has no research facilities, but its technical staff are all 
scientists and engineers chosen for their specialist knowledge and 
experience. The office can cut across the usual lines of command 
and deal directly with all Navy Bureaux, Government departments 
and industrial contractors. 

Chief among the latter are LMSD (missile and overall manager), 
Westinghouse Electric (launching system), GE and Hughes 
(guidance), Sperry and NAA Autonetics (navigation), General 
Electric (fire-control), Aerojet-General (propulsion) and Northrop 


This drawing of a Fleet Ballistic Missile submarine—SSB(N) 598 
“George Washington” —is the most detailed yet to have been published. 
Hydrodynamic design is based on the low-drag principles evolved with 
the earlier “Albacore” and nuclear “Skipjac i! * while in general the 
vessel resembles the earlier classes of nuclear submarine (excepting 
“Triton”) with an added missile bay amidships. Later FBM ships will 
differ in detail 
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Nortronics (checkout and readiness equipment). The warhead is 
the responsibility of the Atomic Energy Commission, and MIT 
has continued to collaborate with the firms responsible for 
guidance, fire-control and navigation. There are many hundreds 
of other subcontractors, one of the largest of whom is Interstate 
Electronic, who have provided much of the instrumentation. 

On paper there are several ways in which a missile of Polaris 
type can be transported by and fired from a submarine. Even 
quite a small vessel might carry a single missile horizontally, and 
manage to launch it; but the US Navy finally decided that the 
FBM submarine would be exceptionally large. It was a require- 
ment that a number of Polaris should be capable of being trans- 
ported and fired in quick succession; and another critical factor 
was the weight of the nuclear reactor required for the submarine’s 
propulsion. In co-operation with BuShips the basic design of the 
first class of FBM submarines was agreed, and contracts for 
construction were let to a number of Navy and civilian yards. 

In the design of the missile the opportunity was taken to 
introduce several new techniques to produce the simplest and most 
trouble-free weapon. The airframe is fabricated from stainless- 
steel sheet, most of the body of both stages being the case of an 
exceedingly large solid-propellant rocket motor. Cases of such 
size had not been manufactured before, and their fabrication 
involves a largely new technology. In America material with a 
UTS greater than 300,0001b/sq in is available from stock, but even 
when welding techniques have been perfected the problem of 
notch sensitivity has many times resulted in failure at ‘below 
design combustion pressure. Case problems have been a plague, 
and indicative of the forces marshalled against them is the fact 
that SP and Aerojet-General farmed out work on Polaris cases to 
more than 70 companies. 

Like all advanced rocket motors for strategic missiles, in which 
burning time may be several minutes, the propellant used in 
Polaris is of the composite type—a homogeneous mixture of a 
combustible fuel and inorganic crystalline-type oxidizer. The 
former consists of numerous liquid polymers into which the finely 
ground oxidizer is mixed to form a uniformly dispersed suspen- 


Internal 8 Auxiliary tank No 2 
1 Torpedo room 9 Negative tank 
2 Main ballast tank 10 Sperry stabilizing gyroscope (20-ton 


flywheel) 
11 Compartment for 16 Polaris 
12 Launching tube (shown sectioned) 
13 Compressed-air reservoir 
14 Nuclear reactor 


3 Mess room 

4 Officers’ quarters 

S Batteries 

6 Missile control centre 
7 Ship's control centre 
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sion. The resulting viscous mixture is then cast into.its chamber 
and cured to a hard rubbery solid. In the current missile a 
polyurethane propellant is employed, to which powdered metal is 
added to increase the density and specific impulse and improve 


_- tensile, elongation and stress-relaxation properties. At present the 
\ divergent nozzles are lined with graphite or molybdenum, but 


other refractories will be required for the propellants of higher 
specific impulse which will be used in the more advanced Polaris. 
\  Thrust/weight ratio, and consequent launch acceleration, are 
higher than those for previous ballistic missiles. In order to 
minimize length, and provide control about the roll axis, both 
stages have four nozzles. Although it would increase the actuation 
forces required, work is in hand on a first stage with gimballed 
nozzles; but control is at present exercised by vectoring the jet 
from each nozzle by means of a jetevator (a concave shroud lying 
alongside the nozzle exit). In the neutral position the jetevators 
lie clear of the jet and produce no drag, but when the trajectory 
must be corrected one or more shrouds may be hydraulically 
positioned to provide the required deflection for the correct time. 
Altogether the system has worked excellently, and its installed 
weight is quite low. 

With regard to guidance, it is no exaggeration to say that the 
FBM system poses exceptional problems. It is a sine qua non 
that the exact launching position of each missile must be known. 
In fact, its precise position must be plotted from the moment the 
submarine slips her moorings at her home base until the cut-off 
of second-stage propulsion and the start of ballistic flight. Since 
these two events may be separated by several weeks, it is clear that 
a simple inertial system would introduce unacceptable errors. 
There are accordingly three distinct systems, all integrated to 
enable the missile to know precisely where it is at all times. 

Navigation of the submarine is effected by SINS (ship’s inertial 
navigation system) by the Sperry Gyroscope Co, in consultation 
with MIT; also participating in submarine navigation is the 
Autonetics Division of North American Aviation, whose pure- 
inertial equipment has been used by earlier nuclear submarines 
during prolonged submerged passages. Owing to the long periods 


1S Heat exchanger 21 Stabilizer 
16 Circulation pumps 22 Control position (ship surfaced) 
17 Propulsion turbines 23 Hatch to deck 
18 Reversing gear 24 Missile hatches 
25 Reactor installation hatch 
External 26 Radar scanners (?) 
19 Retractable bollards in ten positions 27 Control surfaces 
20 ‘Sail’ 28 Multi-blade propeller 
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— ~~ wan 
tons 
sss Name — Launched | Comm'd 
(N) en oe 
faced |merged 

598 | George Washington | 5,400 6,700 380 9.6.59 30.12.59 
599 | Patrick Henry 5,400 6,700 380 22.9.59 25.60 
600 | Theodore Roosevelt | 5,400 6,700 380 3.10.59 mid-60 
601 | Robert E. Lee 5,400 6,700 380 18.12.59 [autumn 60 
602 | Abraham Lincoln 5,400 6,700 380 15.5.60 early 61 
608 | Ethan Alien 6,900 8,600 410 1960 1961 
609 | Sam Houston 6,900 8,600 410 1960 1961 
610 | Thos. A. Edison 6,900 8,600 410 — 
611 | John Marshall 6, 8.600 410 _ _ 























Note: In addition to the above, three ships are funded, three more authorized 
and six planned. 


of time involved, the inertial position has to be refined periodically 
by external references. One of these involves ther tracking of 
celestial bodies, the accuracy of which will be improved when all 
the Transit satellites are in orbit. It is reasonable to assume that 
some form of ground radio system, such as Decca, could also be 
employed in certain parts of the world. These checks of the 
inertial position might require a bit of the submarine to project 
above the surface, but one can imagine submerged beacon systems 
which would not. 

Precise ship position, speed and direction, and target data, ar& 
fed to the fire-control system, developed by GE’s ordnance depart- 
ment. The system is fully transistorized and includes both analogue 
and digital computers which verify and transfer complex data with 
microsecond delay. As well as providing the link between naviga- 
tion of the parent vessel and that of the missile, the fire-control 
establishes true north, local vertical, allowance necessary for 
“geographic anomalies” and final corrections up to the point of 
firing (Polaris would ideally be launched from a stationary sub- 
marine). Final data are passed through an umbilical cable, dis- 
connected during the launch sequence. Structural deflection of 
the submarine’s hull has to be allowed for in the alignment between 
critical elements of the fire-control with the launch tube concerned. 
In any case the two are placed as close together as possible (see 
cutaway drawing of ship). 

MIT developed the airborne part of the guidance system, 
assisted by GE who, together with a team headed by Hughes 
Aircraft and including Minneapolis-Honeywell, make production 
systems. American publications have suggestcc its weight is 
approximately 200lb—under one-quarter that of Thor. This slash- 
ing reduction in payload is backed up by the fully tested, radical 
warhead, of 0.SMT (SOOkT) yield. Although this is rather lower 
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Plot of missile velocity during the launching. Following first-stage igni- 
tion, axial acceleration once more positive, but at a lower 
value than in the launch tube. Burnout velocity is 14,000kt 
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than the yield of most strategic warheads, the superb accuracy of 
Polaris, giving an exceptional circular error probability, makes up 
the difference. The complete warhead system is designed to new 
principles which have enabled its size and weight to be reduced 
to about that of a normal 1,000Ib bomb. Comparison between the 
re-entry vehicles of Polaris, Jupiter and Thor is instructive. 

Shipboard Environment Each Polaris has to remain service- 
able throughout the long period of a nuclear submarine’s patrol. 
One solution would be to make the missile resistant to all shocks 
which might be passed to it from the parent vessel, resulting in an 
unwieldy weapon of x performance. A better solution is to 
make the airframe and everything carried inside it strong enough 
to withstand the flight environment only, and to protect it from 
any adverse pre-launch environment. Such protection has to start 
in the manufacturer’s plant, and all missiles are shipped from 
LMSD in a special container by the Arizona division of Goodyear 
Aircraft. The container is essentially a hermetically sealed rigid 
tube, inside each end of which is a ring of eight log-type spring 
units with pneumatic suspension systems. When the container is 
subjected to 30g, the missile acceleration is attenuated to 4g, spring 
efficiency being given as 85 per cent. 

Greater difficulties stood in the way of protecting the missile in 
its submarine launch tube. The solution was to isolate each launch 
tube by means of springs, and to dissipate the energy in a damping 
system, It is very difficult to do this. For one thing, the usual 
industrial shock-isolation mount is required to damp out only a 
small number of frequencies, but this is far from being the case 
with the Polaris launch tube. Further complications were intro- 
duced by the fact that a sprung tube is virtually incompatible with 
the pneumatic firing system (of which more anon) so that when 
the missile is launched the tube must be locked firmly, and that 
access doors must be cut in the tube for essential maintenance and 
pre-flight checkouts while the submarine is at sea. 

Launching Procedure The point has already been made that 
a ballistic missile carried by a submarine can be launched by any 
of several methods. Perhaps the most direct approach would be 
to fire the first-stage motor with the missile at rest in its launch 
tube, but this is for several reasons hazardous. For example, the 
possibility of an engine malfunction or low-order detonation must 
be allowed for, and if the latter were to occur in close proximity 
to the parent vessel (and certainly within the launch tube) the 
submarine could be damaged or even destroyed. Thus the first- 
stage motor cannot be fired until the missile has at least departed 
from the proximity of the submarine and ideally has risen above 
the water surface. 
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One system investigated in detail is to place the missile in q 
capsule which, when loaded, would have a specific gravity less 
than that of the sea. After release, the capsule would be allowed 
to float up to the surface and the missile fired after the submarine 
had departed. An even simpler method is to make the missile itself 
buoyant (and the Hydra launchings off Point Mugu on April 22 
of this year—not connected with Polaris—demonstrated that this 
technique is feasible). Yet another arrangement would be to 
increase the buoyancy of the missile by attaching an inflatable bag 
to it, which could be jettisoned after firing. All these arrangements 
suffer from one or more major disadvantages, chiefly concerned 
with unacceptable bulk and poor stability. 

Although the best all-round solution, the configuration finally 
chosen was arrived at only after the most painstaking evaluation. 
Each missile is stored vertically in its own launch tube from which 
it is fired upwards pneumatically, like a torpedo. At the chosen 
submarine depth, the momentum imparted to the missile is great 
enough for it to leap above the surface like a salmon, for first-stage 
ignition in the air. This arrangement theoretically offers the best 
reliability, and it also allows the guidance system to be simplified. 

Nevertheless its perfection involved the solution of many prob- 
lems. One of the most fundamental is that a ballistic missile is not 
designed as a hydrodynamic vehicle; and when constrained to 
behave as one it is inherently unstable, since it is almost impossible 
for the centre of pressure not to be ahead of the centre of gravity, 
If this instability were to be allowed to develop the gyros would 
topple and the guidance system be put out of commission. Clearly 
the missile must either be made hydrodynamically stable, by the 
addition of fins or other jettisonable attachments, or its speed 
through the water must be sufficiently high to ensure that the sur- 
face will be reached before instability can have much effect on the 
trajectory. In a calm sea the problem is a minor one, but with 
increasing roughness it rapidly — aggravated. To define the 
profile and amplitude of a “design wave” considered to represent 
the most severe sea through which the missile would be launched 
in practice would be an unrealistic procedure, and one which 
would lead to an excessively heavy missile. The rational approach 
would be to start off by accepting a probability of success slightly 
less than one—something which is invariably done in the design 
of any efficient weapon system. This having been agreed, one must 
determine the minimum acceptable probability of a successful 
launch in each of a given number of sea states. These calculations 
are fundamental to the whole launching system. 

Operational requirements naturally call for a certain probability 
of success in all sea states below a specified degree of roughness, 
but one is forced to accept a lower probability of success in heavy 
seas. To reach these decisions a mass of statistical information 
about sea states from all over the world’s oceans had to be obtained, 
for roughness of the sea must be defined in terms of average values, 
and not the largest wave-amplitude or any other extreme measure. 





POLARIS TIMETABLE 
Mid-1955 Secretary of Defense decided Jupiter system under 
development by ABMA would answer Navy requirement for FBM. 
Navy had been thinking about latter, including submarine launching, 
for some months. 
November 1955 
programme. 
December 1955 Navy settled on 1,500 n.m. liquid-propellant missile 
using Jupiter powerplant, warhead, guidance and subsystems. 
Early 1956 Navy started serious investigation of solid propellants. 
March 1956 LMSD and Aerojet-General started contractual talks 
with Navy towards solid-propellant engines and control system to be 
mated with Jupiter guidance and warhead. 
Summer 1956 Navy proposed GE for fire-control system and LMSD 
proposed airborne computer. 
March/September 1956 LMSD and Aerojet-General developed large 
clustered vehicle 


Special Projects Office set up to implement FBM 


by AEC, MIT and Aerojet-Gen 
opened way to radical reduction in size and weight. LMSD began work 
unofficially, believing strongly in submerged launching. 


6 Bre 


December 1956 Navy swung-over by LMSD proposals a 

steering task group. 

January 1957 Navy selected MIT all-inertial guidance. 

January/March 1957 Initial meeting STG in January. LMSD pre- 

sented configurations and final form chosen. 

From spring 1957 _ Launchings of test vehicles from Cape Canaveral. 

September 1957 _ First launch-tube test at Hunter’s Point. 

March 1958 _‘ First test from submerged launching tube. 

September 1958 First AX test vehicle launched from Cape Canaveral. 

August 1952 First AX launch from ship-motion simulator at Cape 
averal and first firing from surface vessel at sea. 

January 1960 ‘First fully guided AlX flown from Cape Canaveral. 

March 1960. First launch of powered AlX from submerged tube and 

first launch from surface ship. 

Summer 1960 _‘ First live firing from FBM submarine. 

September 30, 1960 Initial operational capability with interim 1,200 

n.m. missile deployed aboard SSB(N) 598. 
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As a first approximation, one could investigate the problem of 
firing the missile through a number of idealized wave profiles. If 
a given sea state can be adequately represented by a probability 
distribution of such idealized waves, then an estimate of the 
probability of a successful launch can be made. In practice, how- 
ever, a rough sea is not made up of idealized, discrete-frequence 
waves, but by the superposition of a large number of waves vary- 
ing widely in frequency and randomly in amplitude. Accordingly, 
a final analysis of the launching through a rough sea must be based 
on the so-called Random Process Theory. In general such tech- 
niques are far from simple, but for many practical purposes they 
can be streamlined by assuming that the statistical properties of 
the sea are independent of time. It takes hours for any given 
degree of roughness to develop from a calm sea, but once the sea 
state is fully developed the assumption is adequate. Making use 
of this simplification, it is possible to obtain a realistic estimate 
of the probability of a successful launch. 

Although Polaris is not intended to be launched at any great 
depth—certainly not over 200ft—hydrostatic pressure at launch 
is very considerable. The brute-force answer would be to design 
the missile to withstand this pressure, but the resultant airframe 
would be hopelessly penalized. A better solution is to pressurize 
the interior of the missile before firing and allow this pressure to 
bleed-off as the missile climbs through the sea so that the pressure 
difference across the skin is always near zero. Much of the interior 
is occupied by solid propellant, so that only relatively small 
volumes must be pressurized. What would logically be done would 
be to pressurize both the interior of the missile and the launch tube 
before the firing. This would maintain the dP across the missile 
skin at zero and would also facilitate the opening of the tube 
hatches, which would otherwise have to overcome a net hydrostatic 
force of hundreds of tons. It has been reported that the top of the 
tube, immediately beneath the hatches, is sealed by a thin film of 
plastic material. Although this would not impede the missile, and 
would be torn out during the launching, it would prevent the sea 
from getting into the launch tube while the hatches were open. 
Here again the pressure across the membrane could be reduced 
to zero by the pressurization of the tube before launching. 

The actual firing mechanism is classified. However, no very 
great skill is needed to deduce the type of arrangement which must 
be employed and to suggest some of the problems which must have 
been encountered. Basic criteria obviously were that the missile 
should leave the tube cleanly at greater than a critical minimum 
velocity and that there should be no possibility of damage to the 
tube or launch system. Overall length available for pneumatic 
acceleration cannot be more than about 30ft. An accompanying 
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sketch indicates the manner in which missile velocity may be 


expected to vary during the launch sequence. It is naturally 
desirable for the acceleration in the launch tube to be constant, 
since it is this axial acceleration which determines the design of 
many of the most critical airborne components. Acceleration in the 
launch tube is greater than that following first-stage ignition, 
although it is | peony less than the acceleration just before burn- 
out or cutoff of either stage. Since tube exit velocity must probably 
be at least 100 m.p.h., launch acceleration must be some 10g; down- 
ward acceleration on the submarine would thus be about 0.02g. 

Photographs of actual launchings show that a jettisonable sabot 
system is employed. It would be logical to suppose that these take 
the form of curved sections resembling segments of a piston ring. 
The missile is separated from the base of its launch tube by the 
projecting first-stage nozzles and jetevators; it is seated on an 
annular ring and the sabot system might be expected to lie 
immediately above this. Accumulator volume and initial pressure 
are programmed to impart the required energy to the missile. 
Owing to the importance of minimizing bulk, the launching system 
employs very high pneumatic pressure built up in an accumulator 
adjacent to each tube. Storage pressure is higher than anything 
which could be accommodated within the launch tube. Launch 
air is accordingly fed through reducing valves at the precise rate 
required, and the speed and direction of air in the base of the _ 
tube is controlled to prevent any local peak pressure from building 
up on the tube or missile, while mass flow is programmed to 
impart minimum loads consistent with meeting the required exit 
velocity. 

After the missile has left the submarine much of the launch air 
is carried along with it, modifying the pressure distribution around 
it. Moreover its high speed through the water could readily lead 
to cavitation—with which the designers of marine propellers are 
unpleasantly familiar. Broadly, classical cavitation occurs around 
a moving body when the local dynamic pressure is depressed 
below the vapour pressure of the water so that small bubbles form 
over the body's surface. The other type of cavitation, which is 
much more significant in the case of Polaris, is generally termed 
“fully developed.” In this case the body’s movement creates a 
vapour cavity that can rapidly grow to envelop the entire body, 
thus completely altering its hydrodynamic characteristics. This 
condition is brought about at local dynamic pressures lower than 
those creating classical cavitation, resulting from an increase in 
either velocity or depth. It is impossible to generalize upon 
cavitation, but it has to be critically investigated in the design of 
any underwater missile. 

(To be concluded) 








BRISTOL CHANGES 


N announcement by Bristol Aircraft Ltd states that they have 
decided that the interests of airline and Service customers 
can be better served by a closer co-ordination of sales and service 
activities. The aircraft sales and service departments are accord- 
ingly being amalgamated, and the following executive changes are 





Messrs Gibb, White-Smith and Auty 


taking place: Mr Walter F. Gibb, chief test pilot, is appointed 
sales and service manager, aircraft; Mr Roger White-Smith, sales 
manager, becomes deputy sales and service manager, aircraft; 
and Mr Godfrey Auty, deputy chief test pilot, succeeds Mr Gibb 
as chief test pilot. 

Mr J. C. Harrington, who until now has been service manager, 
arcraft, is relinquishing his appointment with the company at 
the end of the month. 

Other appointments have also been recently announced by the 
company. Mr F. J. Chard, MBE, formerly manager of the experi- 
mental department, becomes manager of the manufacturing 
development department and Mr J. Longley is appointed produc- 
ton engineer (new projects). Following the appointment of 
Mr J. B. Mackirdy, | ne deputy chief inspector, as works 
manager of the company’s Cardiff factory, Mr R. A. Horrex has 

appointed deputy chief inspector (aircraft) and Mr K. L. 
Smith deputy chief inspector (guided weapons). Mr R. L. Hurd 
es inspection administrator. 






HISPANO HA-300P 


| by at least a dozen other nations, Spain has decided that she 
needs to design her own jet combat aircraft. For some five 
years ideas at La Hispano-Aviacion SA, of Seville, have been 
crystallizing as the HA-300, powered by a Bristol Siddeley 
Orpheus 703. Little has been divulged on its characteristics, apart 
from the obvious fact that it will be a multi-mission tactical air- 
craft tailored to the needs and skills of the Spaniards. This illus- 
tration portrays the HA-300P (also, Hispano say, “having the 
production reference HA-23P”) glider, which, although not 
announced as such, is obviously intended to prove the low-speed 
aerodynamics and control of the powered combat machine. 

Construction is partly metal (forward fuselage, inboard wing and 
main spar) and partly of wood (rear fuselage, leading edge, outer 
wings, spars and ply skin). Aerofoil section varies from NACA 
63005 near the root to NACA 65009 at the tips; leading-edge 
sweep is 57.5° and each wing has inboard and outboard elevons, 
the former having “Plasticel” flettner tabs for trimming. Equip- 
ment includes drag and anti-spin parachutes in the tailcone and 
fore and aft water ballast tanks. No information is available on 
when the aircraft first flew, but most of the early flights were 
accomplished by towing from a car. Better results were obtained 
by air-towing behind a “B.21 twin-engined aircraft” (possibly a 
variant of the CASA 2.111, or licence-built He 111), when it was 
found that the controls were “very effective.” The nosewheel 
unstuck at 112 m.p.h., the glider took off at 121 m.p.h. and the 
cable was cast off at speeds between 124 and 155 m.p.h. 


The glider prototype of the HA-300 
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Sport and Business 


gliding. One of its activities is the running of a congress 

at the same time and place as the World Gliding Cham- 
pionships, which take place in alternate years, and this year’s 
congress was held in Cologne last month. 

A total of 160 delegates from 17 countries attended the meeting, 
divided almost equally into those interested in technical matters 
aerodynamics, structures, airworthiness and instruments) and those 
working in meteorology. Among scientific congresses the OSTIV 
one is remarkable in that most delegates pay their own expenses. 
Although the development of soaring has contributed much to 
scientific knowledge, the contribution is not usually sufficiently 
direct to persuade employers or organizations to defray delegates’ 
expenses. The result is that OSTIV is essentially an amateur 
scientific organization. 

The Cologne congress lasted two weeks. The sessions were 
held in the fine, new conference halls of the Cologne Chamber of 
Commerce and the delegates lived in nearby hotels. The gliding 
championships, four miles away, could be visited between sessions. 

The meeting opened with a ceremony in Cologne addressed by 
the presidents of the German Aeronautical Society and Aero Club, 
the Burgomaster of Cologne and the Minister of Economy and 
Transport. The president of OSTIV responded and announced 
the award of the OSTTV Plaque for 1960 for the “most noteworthy 
scientific and technical contribution to the advancement of soaring 
flight.” Five nominations had been received and, after long 
deliberation, the OSTIV Board had chosen Boris Cijan of Jugo- 
slavia. Cijan has devoted more than 25 years to sailplane design 
and is best known for his Orao and Meteor sailplanes. His unfailing 
good humour and charm, often in the face of great personal 
difficulties, have been of great assistance to OSTIV and its 
predecessor ISTUS. 

Typical of the interesting technical papers was one presented by 
Dezso Gyorgyfalvy of Mississippi University. Working with the 
late August Raspet, he had flight-tested the new Phénix sailplane. 
The wing section had been designed by Dr Eppler of Stuttgart 
and flight tests revealed laminar boundary layers back to 90 per 
cent on the top surface and 70 per cent on the lower, giving a 
glide ratio of 40 to 1. The stalling speed was only 30 m.p.h. 
maximum lift coefficient 1.75 for the plain wing), so that this 
glass-fibre sandwich-built sailplane must be judged a success. 

British speakers included Peter Davey, inventor of the Crossfell 
electric variometer. The rapid response of the resistance of a 
thermistor had enabled a variometer to be built which was 
responsive to a rate of climb of only six inches a second with a lag of 


Orne is the world scientific and technical organization for 
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only half a second. The value of this sensitivity and small lag 
to pilots seeking thermals is obvious. Another British paper by 
Beverley Shenstone on manpowered flight was of interest to sail. 
plane constructors because of the common need to find light 
structures and aerodynamic efficiency at low speed. It may wel] 
be that research on sailplanes in recent years has, for the first time, 
made manpowered flight a real possibility. This and other lectures 
were greatly helped by the recent gift to OSTIV by Mr Shenstone 
of the latest Leitz slide projector. 

Airworthiness. Several sessions were devoted to the problem of 
drafting airworthiness recommendations for sailplanes of the 
standard (15-metre span) class. Four meetings in four countries 
spread over two years seem to have been enough to secure inter- 
national agreement (this success contrasts with other aero- 
nautical legal struggles). It does not follow that the FAI will 
enforce these recommendations, but a code of practice acceptable 
to the major constructors may well be valuable. 

Meteorology. Most of the visitors to the meteorological sessions 
were professionals but many are engaged in activities rather remote 
from gliding. The chairman, Dr Joachim P. Kiittner, is an eminent 
meteorologist but is also the director of the American Project 
Mercury for putting a man into orbit about the Earth. He brought 
with him photographs transmitted from the weather satellite Tiros 
a few hundred miles up. We heard that thousands of photographs 
were already awaiting analysis and that the analysers were pray- 
ing for a fault to develop! Nevertheless the meteorologists con- 
centrated on learning from sailplane experience in mountain 
waves, and the jet streams linked with them, and in thermal up- 
currents. There were papers from Great Britain by J. Findlater 
and C. E. Wallington of the Meteorological Office and by repre- 
sentatives of Imperial College. There seems to be reasonable 
agreement between wave theory and practice, but the mechanism 
of thermal convection still provokes plenty of argument. 

At the general conference of OSTIV members the following 
were elected for the period 1960-62: L. A. de Lange 
(The Netherlands); vice-president, Dr W. A. Eichenberger 
(Switzerland); board members, Dipl Ing J. Bojanowski (Poland), 
Dipl Ing B. J. Cijan (Jugoslavia), Dr W. B. Klemperer (USA), 


A. H. Yates (Britain), and H. Zacher (W. me's 
Finally, at the closing of the World Gliding Championships, 
the OSTIV jury which had been examining and flying twelve 
standard-class sailplanes for several days gave its 1960 award for 
“the sailplane being the best combination of cheapness, simplicity 
and efficiency” to the Standard Austria designed eho Kunz 
LAN YATES 


of Austria. 


Left, general view at 
Newtownards, home of 
Ulster Flying Club. 
Types comprise Tiger 
Moths, Auster 5, Turbu- 
lent and Hornet Moth 


Right, Ulster Flying 
Club CFI and secretary 
Cyril Dash, with D. 
Kirkpatrick and friend 


Below left, one of the 
Ulster Club's Tiger 
Moths takes off from 
Newtownards Airport 
towards the town 


MEMBERSHIP of the Ulster Flying Club has increased from 30 
to 150 during the past five years. Based at Newtownards Airport, 
the scene of the photographs on this page, the club was founded 
and is now subsidized by Short Bros & Harland Ltd of Belfast. 
The airport is situated only ten miles from Belfast but is clear of 
control zones and airways. 

The club fleet, comprising two Tiger Moths, an Auster 5 and 
a Proctor, operates at an average annual utilization of some 500 
hours per aircraft. Chief flying instructor of the club is Cyril 
(“Tubby”) Dash, under whose supervision 84 members have 
obtained PPLs. Twelve of these members have joined Queen s 
University Air Squadron, two have gained assistant instructors 
certificates, eight have continued on to obtain CPLs and four have 
become pilots in the RAF and Royal Navy. Mr Dash also acts 4 
club secretary, while the social facilities of the clubroom are run 
by the UFC Social Club. In the hangars are housed not only the 
club fleet and privately owned aircraft—nine club members have 
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A Cessna 172A of Illawarra Flying School, seen in the air near Sydney 
(see Australian report on this page) 


purchased their own machines—but also those of local agricultural 
operators. Hangar rent received goes towards the cost of main- 
taining the aerodrome and employing the club’s two aircraft main- 
tenance engineers. 


THE OPENING of the new control tower at Biggin Hill on 
Saturday, July 9, was a quiet but pleasant occasion. After the 
ceremony had been performed by Miss Pat Hornsby-Smith, MP, 
there was a flypast by members of the Surrey and Kent Flying 
Club and by Maitland Drewery Aviation, both tenants of Biggin 
Hill with premises adjacent to the new tower. Subsequently the 
club demonstrated three Tiger Moths in formation and Maitland 
Drewery flew a second mixed formation consisting of two Prentices 
and two Tiger Moths. 

The tower is open from 9 a.m. until 30min after sunset on every 
day of the week, and listens out on a frequency of 122.7Mc/s. 
There is no direction-finding equipment as yet; this is an addition 
which is anticipated some time in the future. 





Seen here with the Dowty Group's recently acquired executive Dove 
are Sir George Dowty (left) and the company’s pilot, Neville Duke 


IN BETWEEN SHOWERS and sunshine, and with thunder tops 
piling up to 20,000ft, the London School of Flying managed to 
stage a successful rally at Elstree on Sunday, July 10. The idea of 
it, they explained, was a shop-talking session for light-aeroplane 
enthusiasts, but they had nevertheless carefully rehearsed a small 
and “informal” flying display. But that’s the way they do things 
at Elstree. 

First item was a flypast by the school’s five Chipmunks and two 
Austers, identically painted in Oxford and Cambridge blue. The 
Austers were flown by David Greenland and Peter Heywood and 
the Chipmunks by John Rymill, “Tich” Clark, John Schooling, 
Janet Ferguson and David Ogilvy. Subsequently the last three 
split off, crossed the aerodrome in formation and then divided for 
a high-speed cross-over from left and right directly in front of the 
visitors sheltering in the clubhouse. There followed Cessna 175 
and Super Cub demonstrations and, in sheeting rain, a first-class 
display of Bensen Gyrocoptics by Wg Cdr K. H. Wallace. Finally, 
to a backdrop of black rain clouds, flashing lightning and “enough 
blue sky to make a Dutchman a pair of trousers,” Nepean Bishop, 
CFI of the Tiger Club, polished off the afternoon with a velvet- 
smooth sequence of Tiger aerobatics. 


THE TIGER MOTHS AND AUSTERS which have for many 
years been symbolic of the flying clubs in Australia are now 
gradually fading from the scene. Clubs all over the country are 
re-equipping—not merely the larger clubs and schools in the cities, 
but the smaller country clubs in addition, as more and more 
























Banner-towing for advertis- 
img purposes is the main 
job of this Prentice, owned 
and operated by J. L. 
Tankard & Co, carpet and 
tug manufacturers. From 
the left are John Roe, 
engineer; Clive Hartley, 
pilot; and Charles Oman, 
Previous pilot. Eudurance 
's some 3'’2hr when towing 
@ 180ft nylon banner at 
62kt 
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RETROSPECT 
From “Flight” of July 23, 1910 


Molon Has to Swim: Molon has returned to Havre, and has been 
practising with his Blériot, which now has a five-cylinder Anzani 
engine. He has mostly been flying over the sea, and on Saturday 
covered about 50 kiloms., his speed being in the neighbourhood 
of 90 kiloms. an hour. On Sunday he was up at a height of 1,000 ft., 
when the motor stopped. He brought the machine down safely to 
the surface of the water and then swam ashore. 





graziers are showing an interest in learning to fly and in buying 
their own aircraft, The Cessna 172 and the Piper Tri-Pacer have 
been the most favoured types, with a sudden influx of Cessna 150s 
this year. This small two-seater has achieved widespread popu- 
larity in the few months that it has been operating with the 
Australian clubs, and is reported to be an excellent performer, 
simple to fly and to maintain, and outstandingly economical in 
operation. 

One of the latest training organizations to re-equip is the 
Illawarra Flying School at Sydney. Four Austers and a Champion 
have been replaced by three 1960 Model Cessna 172As, and a 
Chipmunk has been retained to cater for those students who wish 
to carry out aerobatics. In addition to the flying school, Illawarra 
also operates what must be one of the world’s shortest scheduled 
air services. Run by Illawarra Airways, this service will use the 
Cessnas to fly passengers and freight between Bankstown, 
Sydney’s light aircraft field, and Sydney Airport. 


THE POPULAR FLYING ASSOCIATION TURBI is now 
flying with 600 Sqn City of London Flying Club while their Tiger 
Moth is on overhaul. Development work on the machine is almost 
complete and, following its period with 600 Group, the aircraft is 
due to go to Baginton for one month for the use of other groups. 
It will then go to Fakenham Flying Group and will be available to 
all PFA members at the Association’s rally at Cranfield in 
September. Individual members of the Association who have 
PPLs may fly this machine on application. 


REVISED RESULTS for the international balloon contest 
organized by the Hague Balloon Club in Rotterdam during May 
(Flight, May 13) were announced last month, following lengthy 
deliberations by the contest jury. The winner was declared to be 
Fred Dolder of Switzerland, who landed only 0.5km from the 
target line, with Mrs Constance Wolf (USA) second at a distance 
of 2.2km. 


MANCHESTER FLYING CLUB and Cheshire Flying Club 
have merged to form a new company known as Cheshire Flying 
Club Ltd. Subject to Air Ministry approval, it is planned to 
operate an Auster Alpha, previously owned by the Manchester 
club, at Calveley Airfield, near Crewe. The commanding officer 
of the RAF station at Hack Green, near Nantwich, Sqn Ldr 
R. W. B. Rainford, has accepted a position as honorary instructor 
to the new club. 
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Not { X THESE six air-to-air studies show Britain’s most graceful 
transport in the colours of the airlines with which it is now in 


service—two British, one Greek, one Egyptian, one Mexican and 


Cc O mM E T one South American. The first of two Comet 4s for East African 


Airways has recently flown and deliveries to the eighth airline 


A | R L j i E S customer—four Comet 4Cs for MEA—should begin in December. 


BOAC Comet 4 (above); 19 aircraft 
all in service 


BEA Comet 4B (right); 10 ordered, 
six in service 
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Aerolineas Argentinas Comet 4; six ordered, one to be delivered 


Olympic Airways Comet 48; four aircraft ordered, three delivered 


Compafia Mexicana de Aviacion Comet 4C; two in service, one to be delivered 


Misrair Comet 4C; two in service from July 16, one to be delivered 
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SUPPORT 
AND 
SELL 


A Pian for 
Spares Service 
Part 2 


By G. C. SCOTT 


British Aircraft Export Corporation To operate this system 
there would be a co-operative organization managed by a separate 
corporation which would be supported by contributions from the 
whole industry (including the ancillary manufacturers) and per- 
haps from the Government. Every firm with components or 
equipment requiring parts service would contribute in proportion 
to the value of the products it ee to the operators, as related 
to the value of the industry’s sales as a whole. This corporation 
could be styled the British Aircraft Export Corporation, with the 
suggested trade-name of “Airpart.” 

Ancillary Support In the past, provisioning for the civil opera- 
tors has tended to be excessive on high-cost, slow-moving parts 
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ART, a British corporation 
for aircraft and component spare-parts supply. 


and inadequate for the cheap, fast-moving items. After a year or 
so with a new British aircraft in service operators have found 
themselves to be overstocked with control surfaces and the like, 
and experiencing frequent shortage of nuts, washers, Springs, Seals 
and so on, the majority of these small items being of proprietary 
manufacture. 

This state of affairs has been due to the ignorance of manufac- 
turers about civil spare parts and of the operators about British 
aircraft. The smaller operators have usually accepted the manu- 
facturers’ recommendations in good faith. Further contributory 
factors have been the anxiety of managements for a quick return 
from the sale of as many major components as possible to a new 


Fig 4. AIRPART. The Airpart system in detail, illustrating the stages in the supply of parts to the operators of British Aircraft. This would 
provide a universal system which is standard for operators and manufacturers alike 
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sUPPORT AND SELL... 


customer; and the fact that manufacturers base their civil recom- 
mendations on Service experience. f 

Ministry provisioning tends to be rather extravagant on majof 
components, considering that the requirement is for relatively 
short-life, low-utilization service aircraft. That fast-moving parts 
are often overlooked by the aircraft manufacturers when a civil 
customer asks for a recommendation can also be due to the fact 
that Ministries provision the majority of these items direct from 
the ancillary manufacturers for Service aircraft, and by Service 
reference numbers which are unrecognizable to the civil user. 
The airframe companies lack experience of military demands for 
proprietary parts, yet they undertake to handle the supply of 
such items to the civil market. 


Over-the-counter Service The more experienced operators are 
becoming wiser now and, following the trend of US airline prac- 
tice, current procedure is to reduce to a minimum the parts 
inventory held by the operator. The airline begins operations 
with an inventory of consumable parts, plus the minimum require- 
ment of change or rotation items. For the remainder, he will 
expect over-the-counter service with guaranteed delivery provided 
by the manufacturers. The private- or business-aircraft owner 
should not expect to hold any parts himself; he should have 
over-the-counter service for anything or everything, in exactly 
the same manner as the average car owner. Guaranteed avail- 
ability of parts would have sold Bristol’s projected business air- 
craft—had it materialized—far better than any glossy brochure. 
If the British aircraft industry is to provide this guaranteed 
parts-availability, and to ensure that our customers will have faith 
in its integrity, a major effort is required immediately.. It will 
involve planning, organization, method and co-operation on the 
part of the whole industry. A few firms have started to provide 
over-the-counter service in one or two countries abroad; but 
these are individual efforts, and, with the exception of Rolls-Royce 
and Armstrong Whitworth, usually lacking guaranteed delivery. 
Provided that it is a co-ordinated effort, the adoption of the 
Airpart system should go a long way towards achieving the 
desired object, but manufacturers’ individual preferences and con- 
venience will have to give way to the convenience of the customers. 


One Civil Customer for Parts Under this suggested scheme, 
Airpart London would be the sole civil customer for spare parts, 
placing its orders direct on each manufacturer, airframe, engine 
and ancillary, and mot through the agency of any middleman. 
The staff of Airpart should include men thoroughly experienced 
in the usage of spares under every condition of civil operation. 
Specialist groups covering airframes, engines, systems, and work- 
shop and airport equipment would be sub-divided into sections. 
Each section would be solely concerned with a particular manu- 
facturer or group concerned with similar products—e.g., hydraulics 
—and would be staffed with men specially trained in the products 
of their respective suppliers. These provisioning groups would 
be responsible for stock planning the Airpart distribution centres, 
and would ensure that each centre carried a full range of parts to 
meet every anticipated demand from the operators in the area. 

The supplies department of Airpart London would be respon- 
sible for progressing deliveries from the manufacturers on the 
one hand, and on the other for meeting the demands of distribu- 
tion centres. It should not be necessary for a large stock of parts 
to be held at the main London centre other than a strategic reserve 
of parts which could be moved on demand to any area to meet 
anemergency. There would, however, have to be a receiving and 
despatch stores, and a shipping and export department of con- 
siderable capacity. Parts would as a rule be packed by the manu- 

to a standard specification, as for the Services; a substan- 
tial packing department should not therefore be required. 

The primary purpose of Airpart is to ensure that the service 
which it provides leaves nothing to be desired when compared 
with that of our foreign competitors. It must be a service that 
in efficiency is second to none. Expense must not be spared to 
achieve this purpose, and only the best in staff and equipment 
should be considered. From the start, the system should be built 
up around the most efficient data-processing equipment available 
and which can be linked with similar facilities in use with many 
of the world’s major airlines. The industry cannot continue to rely 
on £12-a-week clerks when the rest of the world is using IBM. 


Area Distribution The area distribution centres would be com- 
prehensive establishments equipped to meet the parts require- 
ments of all the operators of British aircraft in their areas, other 
than RN, RAF and Army. In addition to stores holding the full 
tange of parts there would be the shipping and forwarding depart- 
ment. In the less industrialized areas, such as the Middle East 
and Far East, there might also be workshops capable of carrying 
out component overhauls for the small operators lacking their 
own facilities, and modifications as required to components in 
stock. In industrialized areas, such as Canada, this work could 
be contracted-out to local factories. Parts could also be obtained 
locally in these areas, from the branch factories of British manu- 
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facturers where local manufacture had been arranged by the 
parent companies. 

National distribution centres in each country have not been 
included in the layout of this scheme. These might be an advan- 
tage in countries where there are large numbers of British aircraft, 
for example the United States, but as a rule it would be preferable 
not to introduce an additional middleman into the chain of supply. 
By the time that the Airpart system could be established on a 
world-wide basis, there should be at least one type of long-range, 
large-capacity freighter, i.e., the Canadair CL-44, in regular opera- 
tion. It is envisaged that the whole system of supply would be 
by air freight, excepting for a relatively small number of items 
which are too heavy or too large. The possibility of Airpart 
operating its own fleet of freighter aircraft might tee be worth 
considering. Alternatively, freighters could be chartered for regular 
scheduled delivery flights around the area distribution centres. 
Whole Industry Included This scheme is, of course, intended 
to cover all British aircraft, and others incorporating British equip- 
ment (Caravelle, Friendship, etc.), but not machines belonging 
to the British fighting services. It should not be forgotten, too, 
that there are many products of the industry which do not fly, 
but which may need parts to keep them going, ground starters 
and airport radio for example. There should be room, therefore, 
for every manufacturer listed in Flight’s annual “Britain’s Aircraft 
Industry” number to take part in the Airpart system if his pro- 
ducts require parts service. There are many manufacturers, par- 
ticularly the small firms, who would be glad to be relieved of the 
trouble incurred by export work. There should be no serious 
objection to inviting the participation of overseas manufacturers 
with British associations in their products. Canadair, de Havilland 
Canada, Fokker, and Sud-Aviation, for example, could feed their 
own parts into the Airpart system. 

The facilities of the area distribution centres should include 
parts for aircraft on regular schedule through the area, even 
though they are no y based in other areas. There would, 
for example, be obvious demands for Britannias and Comet parts 
from time to time, from the Bombay and Hong Kong distribution 
centres. The cross-supply of parts between centres would be an 
additional facility to overcome temporary local shortages should 
the supply from London occasionally fail. 

Re-orientation of Thought It is realized that the suggestions 
which have been put forward in this article would cut across all 
the existing arrangements, such as they are. This is, however, a 
fashionable practice within the aircraft industry at the moment, 
and for the supply and distribution of the industry’s spare parts 
there would not appear to be the risk of any serious loss if we 
started afresh from scratch. No doubt there are local difficulties 
to be found in this scheme, such as Customs barriers, political 
instabilities, profit agreements with present agents and so on; but 
difficulties are there to be overcome, and the scheme will work if 
it is made to work. The operative words are CAN and WILL, and 
there is nothing which cannot be put right in the industry’s parts 
service, with a fresh outlook, enthusiasm, and support for the 


CAN DO men. 

SUMMARY 
@ Airpart is a co-operative scheme for the supply of the industry’s parts, 
following the pattern of the services’ system, which could do much to 
remove the “sell and forget” stigma. 
@ The main distribution centre in London should be the industry’s 
largest customer for parts, and the limit of contact for the manufacturers. 
@ The area distribution centres, the operators’ limit of contact, should 
be able to provide anything from a crash-kit to a split pin from any manu- 
facturer, on demand, over-the-counter. 
@ The distribution centres should be the only middle-men between the 
manufacturers and the operators. 
@ If we cannot support we shall not sell. 





CINE-CAMERA CO-OPERATION 


A RECENT joint announcement links the names of W. Vinten 
Ltd, and the Mitchell Camera Corporation of California, in 
a new venture under the name of Mitchell-Vinten Sales Corp Inc, 
who will have offices in Glendale, California and New York City. 

On this side of the Atlantic a further step is contemplated, 
whereby a new company will be formed to provide servicing in 
London of Mitchell equipment and to utilize Vinten facilities to 
manufacture the American firm’s products. 

The US company have for the past 40 years specialized in cine 
camera and projector construction (their first camera is still in use). 
Present products include 35mm and 16mm high-speed cameras 
operating at 128 frames per second, a 2}in X 2}in motion camera 
working at 80 frames per second and a 35mm under-water camera 
specially built to record the pneumatic launching of Polaris. 

W. Vinten Ltd, whose works are at North Circular Road, 
London NW2, need little introduction, their equipment in the 
film, aircraft, research and television fields being well known in 
the aircraft industry. The new arrangement will serve to promote 
still further the sales of their products in the USA. 


' 





nouncement that Gp Capt F. J. 
Manning has been appointed 
Director of Manning (2) from next 
Monday, with the acting rank of air 
commodore, I am delighted to note that 
the RAF has incontestably found the 
right man for the job. There must be 
something in a name, though I'd hate to 
press it too far. If I were in the RAF, 
I'd probably find myself posted to one 
of those famous pig farms. 


| ‘ROM today’s Air Ministry an- 





@ How easily is error perpetuated, 
especially error of fact, and more 
especially of military fact, which is so 
often blurred by the exigencies of war 
or butchered to serve the expediency of 
government. True, Battle of Britain 
combat claims have been reduced to 
plausible levels, and some of the more 
lurid accounts of the last two wars are 
now rejected by responsible historians. 
Yet one still reads about the “Spandau 
guns” of the Fokkers and Albatrosses of 
1914-18, although there was no such 
gun; and quite often one still comes 
across that most inviolate of aeronautical 
myths the He 113 fighter of 1940-45, 
although there was no such aeroplane 
(it was the He 100) and it never saw 
action anyway. 
* + * 

The least excusable of errors are those 
involving tangible hardware, because 
although men may quickly lose interest 
in the strategy of a great battle—even 
the reason why it took place—they are 
always interested in the weapons with 
which it was fought. What a pity, then, 
that one of the most historic weapons 
ever brought into play, the Fi 104 flying 
bomb (“V-1”) should still be officially 
depicted as having tapered wings. The 
world-famous, though erring, sectional 
drawing, prepared during the war, and 
never since corrected, is still common 
currency. I know that there were 
“sightings” of V-1s with butterfly wings 
and all sorts of other fancy plan-forms. 
But the wing of the V-1 really looked 
like a plank—and nothing else what- 
ever. 


@ For lively and well-presented pub- 
licity, I commend the handout from 
Southern Command headquarters giv- 
ing details of the Army Air Corps’ first- 
ever public display—at Middle Wallop 





































I am now able to reveal the ultimate in Dakota replacements. An object lesson in compromise 
and co-operation (Aer Lingus and BEA are the operators involved), the aircraft is presented here 
as recently observed at Collinstown, Dublin, through a 25 cm telephoto lens. While an upturned 
glass is capable of rendering equally striking results this tends to come out rather more expensive 


tomorrow. Here is an extract :— 

“Two unusual aircraft are due to appear. 
(a) The Wallis-Bensen Autogyro—a pint- 
sized aeroplane, first cousin to a helicopter, 
which we gather was built in a back- 
yard. It performs remarkable evolutions, 
powered by a small two-stroke engine. 
(b) The Flying Li-Lo, properly known as 
the inflatable-wing aircraft. This machine 
consists principally of an engine and a mass 
of rubberized fabric envelope which is 
pumped up to resemble an elephantine 
aeroplane. 

“Neither of these machines is, strictly 
speaking, an Army Air Corps type, but they 
are included because their owners are good 
friends and neighbours of the people at 
Middle Wallop, and they add to the gaiety 
of aviation.” 


@ Four of this journal’s staff members 
have an aggregate of seven children, all 
under the age of 34. The other evening, 
home early from the office, one Flight 
father was reading a bedtime story to his 
son from Harold Hare’s Own Paper for 
June 18. 

A nice relaxing change from aviation? 
The first story, entitled “The Noisy 
Dragon-fly,” began : 

“Once upon a time there was a 
dragon-fly called Boeing who could fly 
faster than any other dragon-fly. But he 
made a lot more noise! 

“*Fly quietly like us,’ said the other 
dragon-flies. 

“*T can’t,’ said Boeing. 

“ ‘Well, try! Those frogs on the pond 


I can’t help wondering what Sanders of the 
River would have had to say about this dis- 
graceful scene. No war-drum, surely, could 
inflame a warrior to fiercer abandon than the 
unmentionable instrument here being so 
shamelessly plied—and under the very nose of 
authority, too. Observe how one dark warrior 
is even now preparing to administer the coup 
de grace to his ecstatic fellow-tribesman, who 
sinks lower and lower into the groove; while 
yonder, gloatingly stropping his dusky finger- 
nails, another of the tribe contemplates the 
virgin Plexiglas of a Bell 47J-2 Ranger, 
with a Lycoming VO-540-BIB 


powered 
engine derated to 240 h.p. 


say they can’t sleep for the noise. So 
they are tired out by the time they have 
to get up and croak.’ 

“*Oh—who cares about frogs?’ said 
Boeing .. .” 

Everything ended happily-ever-aftér- 
wards, because the last word came from 
the frogs: “There goes Boeing,” they 
said, “he does make a nice noise!” 


@ At a certain airport in West Ger- 
many recently, a Flight colleague in 
company with an eminent sailplane 
designer came across an_ interesting 
specimen of ornithoptery, tucked away 
in one corner of a big hangar. The 
designer refused to enthuse. Flapping 
wings were strictly for the birds, he said 
(or words to that effect). “They'll be 
putting motor cars on legs next,” he 
continued, “and make ’em walk on 
stiletto heels.” 


@ Say what you like, aviation is still 
largely a matter of national prestige. 
Israel, I find, is now asserting her own 
priority claim. Handing over the first 
Israeli-built Magister jet trainer. the 
Prime Minister, Mr David Ben Gurion, 
said that this was the second aircraft to 
make Jewish history. The first was the 
flaming chariot in which the prophet 
Elijah went up into heaven. 

(N.B. This was whirlwind-assisted, 
so I’m not sure that it qualifies.) 


@ Question time in the House of 
Commons. Mr Michael Stewart (Lab, 
Fulham): “Has the Minister of Aviation 
completed the enquiries into low-fiying 
aircraft over Vincent Square, London 
W1, on the evening of July 3?” ' 

Mr Duncan Sandys, Minister of Avia- 
tion: “Yes, sir. Enquiries establi 
that the two aircraft which I thought 
were flying too low were in fact | 
above the minimum permitted height 
This goes to show how little reliance ca@ 
be placed on estimates of height 
by inexperienced observers.” 

ROGER BACON 


FLIGHT, 22 Fuly 19% 

























romse 
ed here 
turned 


pensive 


e. So 
y have 


” said 


-aftér- 
© from 
” they 


’ 
” 


t Ger- 
zue in 
ilplane 
resting 
1 away 

The 
apping 
he said 
y'll be 
ct,” he 
alk on 


is still 
restige. 
er own 
ne first 
or, the 
yurion, 
craft to 
was the 
prophet 


ssisted, 


use ol 
t (Lab, 
viation 
y-flying 
London 


of Avia- 
blished 
thought 
ct 

height. 
nce can 
it 


$ACON 











FLIGHT, 22 July 1960 


127 


Six-nation Air Display 


— 


x 





Show, reported briefly in last week’s Flight, consisted of two 

journalists and a German-registered Auster that took no 
part in the proceedings. This may not be of great significance, as 
the show was limited to small personal, executive and agricultural 
aircraft and our industry has little to offer in this field. On the 
other hand, the manufacturers and agents of six other countries did 
consider it worthwhile to demonstrate their wares. Yugoslavia sent 
two aircraft for the first time and one US company took the trouble 
of ferrying a new model over the Atlantic rather than leave the 
field open to its competitors. 

An important feature of the Venice Mostra is that aircraft are 
not merely inspected on the ground and then watched remotely as 
they perform with unrealistic payloads. In most cases, potential 
customers and journalists have only to say “Please” if they wish 
to be invited for a 20min demonstration or joy-ride in a particular 
type. 

One gains a new respect for the little Klemm KI1107C after 
pirouetting in a vertical bank a few hundred feet over the bell 
tower on St Mark’s Square while one of the passengers films the 

(Concluded on page 136) 


Bis: representation at the 8th International Venice Air 


A REPORT ON VENICE 
BY JOHN W. R. TAYLOR 


Although at an early stage of its 
test programme, the  four-seat 
Lualdi L.59 looked remarkably 
stable. Ease of access to the Lycom- 
ing engine is a feature, and an 
ejector exhaust system is claimed to 
increase effective horsepower from 
80 to 190 h.p. 
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Variations on a theme: Aviamilano’s P.19 Scricciolo (left) and Partenavia’s P.59 Jolly have been designed in competition to meet an official 


requirement for a two-seat trainer for Italian flying clubs. Each has a 95 h.p. Continental 





The V.55 tandem two-seater, with 105 h.p. Walter Minor 4/III engine is intended as a standard trainer for the Yugoslav clubs. The prototype 
first flew in April last year. Powered by a 260 h.p. Lycoming, the all-metal UTVA 56 (right) carries, in addition to the pilot, three passengers, 


two stretcher patients, or agricultural equipment 
























Left, the localizer array of one of the new Standard Telephones ILS installed at London Airport (see first item below). Behind it can be seen 
the clearance array. Right, transmitter cabinets being fitted out at the STC factory 
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New ILS at London Airport 


Two complete sets of the new Standard Telephones and Cables 
ILS equipment have now been installed at London Airport, one 
at each end of No 1 runway, and should be brought into full 
operation in the near future. ‘The new equipment, which was fully 
described in Flight for February 19, utilizes dual localizer trans- 
missions, one for the centre-line alone and the other (called the 
clearance pattern) over 360° to mask secondary lobes and provide 
all-round cover. Glide-path and marker beacons are also included. 
The stability of the localizer has been measured by a monitor on 
the centre-line, state STC, and has been shown to be many times 
better than the standard minima laid down in ICAO Annexe 10, 
so that its use for automatic landing or autoflare is possible. 

Two further ILS installations of this type are to go in at London 
this year and further sets have been ordered by MoA for major 
British airports. —Two more have been ordered for Brussels and 
one for Ziirich, and other orders are imminent. First field trials 
were carried out at Hurn last year. 


Ferranti Apollo for Prestwick ATC 


THE first large computer ever to be used for traffic control experi- 
ments will go into service at the Scottish ATCC at Prestwick in 
the spring of next year. It will be the Ferranti Apollo now being 
made at the company’s factory at Bracknell, Berks, and will be 
used for automatic processing of flight information on the Atlantic 
route and for investigating new control techniques and the possi- 
bility of reducing separation standards. Present separations are 
30min longitudinally, 2° of latitude laterally and 1,000ft or 2,000ft 
vertically, according to flight level; and there may be up to 100 
aircraft in the area at once. At present, flight plans are submitted 
some time before take-off and the flight progress strips are pre- 
pared and amended by hand before and during the flight. 

The new computer, which has taken two years to develop, will 
print out flight progress strips for each aircraft and provide up-to- 
the-minute information on air traffic conditions. It will also carry 
out calculations to see whether aircraft are in conflict and, if it 
is found that separation standards are being infringed, details of 
this will be printed out for the benefit of the controller who retains 
the basic responsibility of re-routing the aircraft. The complete 
situation may also be shown pictorially to the controller. 

The computer works in real time and consists basically of three 
cabinets, each 6ft high, 22in wide and 19in deep. Beside the com- 
puter is a table bearing a number of Creed 25 tape punches and in 
front of the computer is the control desk with a Ferranti TR5 tape 
reader and a Creed 75 printer. The left hand cabinet contains 
racks of printed packages which carry out the arithmetic and con- 
trol operations of the computer. Next to it are the programme 
and data store and power supplies. The third cabinet contains 
input/output logic for control experiments; and a fourth cabinet 
contains electronic equipment for cathode-ray tube displays 
developed by MoA in conjunction with RRE. Power consumption 
of the complete equipment is about two kilowatts. 

There are altogether about 350 packages, about 80 per cent being 
of six basic types; and the majority of these are either flip-flop 
temporary storage elements or a single type of logical gate. The 
magnetic-core stores have a capacity of 4096 words for pro- 
gramming and 4096 words for data, with cycle times of the order 
of 6 microseconds. When completed, this computer will be one of 


the fastest in operation in Britain. The word length is 24 binary 
digits which will be used as a binary number with sign, four six-bit 
characters, or an instruction. 

For processing flight information, the computer receives data 
via four Creed 75 printers with keyboards. The operators will 
receive the same information as the controller now receives and 
this will be sorted out in conjunction with a controller so that 
only relevant information will be passed to the buffer store of the 
computer. At the same time, a record of what has been typed 
appears on the printer associated with the keyboard and, if the 
operator is satisfied that everything is in order, he presses a key 
on the keyboard indicating to the computer to transfer the informa- 
tion into the main file. Depending on the message, certain stored 
programmes are brought into action and data is processed and 
checked for conflict. If the information concerns a flight plan it 
is stored until the departure time is received. The information is 
then processed and flight progress strips are printed out auto- 
matically on Creed 75 printers according to a time criterion, so 
that the strips may be entered on a board in readiness for the 
entrance of an aircraft into the controlled area. On Creed 75 
printers with functional keyboards, four controllers can pass 
requests to the computer, for example, asking for flight strips 
before they are printed out or any other relevant information. 

The Creed 75 printers have been developed by the manufacturer 
in conjunction with Ferranti to transmit and receive parallel code 
signals. Two Creed 25 paper tape-punches are employed to pro- 
duce data which is then analysed for functions of air traffic control. 
Provision is also made for information to be transmitted over 
normal serial teleprinter lines from a remote source directly to 
the computer memory via a converter unit. New information can 
therefore be inserted into the computer memory from other control 
centres. In the air traffic control system planned for the future, 
information such as this could emanate directly from other com- 
puters so that the task of processing flight information could be 
shared by air traffic control centres throughout the country. 

Apollo can handle inputs from a large number of keyboards 
concurrently with internal computing operations. The programme 
can also be interrupted at any time and a wide variety of special 
sub-routines imserted into the programme automatically. This 
interrupt facility, which is carried out on a priority basis, enables 
the computer to deal with data-processing functions which 
originate with little or no advance notice, a particularly important 
factor in real-time applications such as air traffic control. Apollo 
also incorporates a time-sharing facility which ensures that it can 
be always fully engaged even while peripheral transfers are taking 
place. 

The cathode-ray tube visual displays are employed as another 
means of showing numerical data stored inside the computer 
memory to the controller, and they may also be used to show plan 
position information. 


Electroluminescent Cockpit Lighting 


Tue US Navy has placed a $100,000 contract with the aeronautics 
division of Chance Vought to adapt electroluminescent lighting 
techniques for use in aircraft cockpits. Such systems employ 4 
sandwich in which a phosphorescent material, placed between two 
electric conductors, glows when an a.c. current is applied. A “cold 
light” results which is glare-free, requires less power and results 
in a lighter installation. Present elements produce blue or green 
light, but the US Navy wants red. Electroluminescent 
overcome the uneven illumination and high failure rate of 
incandescent lamps and tend to fade gradually rather than giving 
out suddenly. 3 
Chance Vought has a US Navy contract to develop an integrated 
flight capsule which will allow a pilot to separate the nose section 
of his aircraft from the fuselage in an emergency and 
safely to earth. The capsule is intended for aircraft to be produced 
in 1963-1965 and electroluminescent lighting will be incorpora' 
in the mockup now being made. 
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Nice to be flying again: the first of TCA’s 
23 Vanguards is now undergoing C of A develop- 
ment flying. Tropical trials will be in Africa 


YES TO SUPERSONICS ? 


| enna pa its lead story with a 
photograph of one of the Cranfield super- 
sonic study projects (Flight, July 1, page 20) 
last Monday, the Daly Mail used the head- 
line “Superliner Go-ahead—Sandys to tell of 
£150m project.” It was the Minister’s inten- 
tion, the story ran, to announce in the ten 
days before the summer recess Government 
support for the “most difficult and costly 
project ever undertaken by British aviation.” 
The design contract—for a six-jet narrow 
delta, cruising at M2.2, or about 1,450 m.p.h.—was said to have 
been decided in favour of the British Aircraft Corporation, with 
sub-contracting spreading the work (as expected) “throughout 
the industry.” Design work would be “centred at Bristol” under 
Dr A. E. Russell. First-flight target date was given as ‘1968. 

It was also suggested that a co-operative agreement is being 
worked out with Sud-Aviation who (see Flight, May 13, 1960) 
themselves have plans with Marcel Dassault for a supersonic 
airliner—the Super (sonic) Caravelle of exactly the same speed 
potential as that given above, viz, M2.2. The French project, it 
was stated in April, would have an optimum range of 2,500 miles, 
and although the BAC design apparently overlaps this, being 
intended for “medium- and long-range routes,” it is said that “the 
two Governments and firms have agreed to make a full exchange 
of information and share in the expensive development work.” 


ie 
~~ 
6. 


PORTUGUESE AGREEMENTS 


“AGREEMENT in principle” has been reached on the text of 
a new air services agreement between Britain and Portugal, 
following discussions in London which concluded last week. 
Representing Great Britain was Mr M. M. V. Custance, Deputy 
Secretary of the Ministry of Aviation, and the Portuguese delega- 
tion was lead by Senor Victor Ceres, Director-General of Civil 
Aviation in Portugal. Both senior representatives were assisted 
by airline advisers. 

Two earlier agreements between Britain and Portugal—one 
effecting terminal and the other transit passengers—were signed 
in 1945 but are due to expire this year. Both were “determinist” 
—that is to say, both limited the number of flights that were 
permitted to any operator. The new agreement, it is understood, 
does not politically restrict flights at all; the old limited-services 
agreement has been discarded. The text of the MoA statement 
says that “the delegations also agreed to encourage the fullest 
possible measures of co-operation between their airlines” and 
it is this—commercial rather than political agreements between 
British and Portuguese airlines—that is the crux of the new 
arrangement. 

BEA, of course, already operate both a commercial and equip- 
ment pool with TAP between the UK and Portugal, using BEA 
Viscounts, and it was the renewal of this commercial agreement 
(which expires in the autumn) that concerned Lord Douglas, 
BEA’s chairman, during a recent visit to Portugal. 

But as an outcome of the London talks, pooling agreements 
with TAP may also be concluded by BOAC and by BKS, who 
operated scheduled and inclusive-tour services between London 
and Oporto. Certainly BOAC’s interest in Portugal is rising 
(some of the corporation’s South American services are routed 
through Lisbon) and, from August 1, they are to open a BOAC 
office there. No firm agreements on scheduled and non-scheduled 
services have yet been made between BKS and TAP, but the 
intention is for the airlines to align themselves more closely and 
ways and means are under discussion. 


THIRD-MAN IMPASSE 


A THREE-DAY review conducted recently by the FAA into 
_™ regulations for flight engineers has raised again prickly ques- 
tions about the status of the third man in the cockpit—pilot or 
engineer ? 

It was suggested to the Agency at the opening of the conference 
that the stipulations in CARs as to aircraft weight and number of 
‘ngines which decide whether a flight engineer should or should 








not be carried be removed completely, and decisions on the 
employment of engineers be based on aircraft-by-aircraft analysis 
during certification. “Definition must change to meet the progress 
of the industry,” said a spokesman for United Airlines, “and the 
operator should have the basic right to run his own business.” 

Other representatives at the conference argued that experience 
had shown that communications, air traffic control response and 
other crew functions were more burdensome in jets and turboprops 
than were mechanical complexities and that cross-monitoring of 
instruments and systems and interchangeability of crew members, 
i.e. pilots, had now assumed an additional safety importance. 

The contrary argument, presented by the Flight Engineers’ 
International Association, was that although present aircraft 
weight and number of engines requirements for carrying an 
engineer were basically sound, CARs should also provide for a 
properly designed engineer’s station, should specify the duties of 
individual crew members more closely and should include type 
ratings for specific aircraft. The Association added that the US 
regulations should also detail the privileges and limitations of 
engineers’ certificates. 

Debate on the third pilot issue was ruled out of order by Oscar 
Bakke, chief of the Flight Standards Bureau, who opened the 
conference, but he was, it seems, unable to prevent continuation 
of the arguments. US flight engineers are fighting a stubborn 
rearguard action for their position in opposition to manufacturers, 
operators and pilots, who are strongly resisting a general accept- 
ance of flight engineers in the framing of new CAR requirements. 

While the FAA remain uncommitted, they have invited the Air 
Transport Association to submit their plan for the determination 
of crew complements in individual aircraft. The flight engineers’ 
Association completely opposes this idea because, it claims, it 
would bring manufacturers and operators “descending on the FAA 
administrator like a cloud with all kinds of political and economic 
pressures.” 

The Air Transport and Flight Engineers’ Associations have 
reached an impasse. The latter want closer definition of an 
engineer’s responsibilities and they want it implemented by type 
ratings for their members. The ATA resist this; they say that 
— aircraft have not increased the complexity of the engineer’s 
job. 


707s FOR ETHIOPIA AND COLOMBIA 


ALETTER of intent for two Boeing 720Bs has been signed by 
Ethiopian Airlines. The order is “subject to completion of 
financing arrangements,” but delivery could be in December 
1961. A 110-passenger configuration is likely to be adopted, and 
this would leave a residual freight capacity of 8,000Ib. 

Orders for a further two 720Bs for delivery in autumn 1961 
have been placed by Avianca at a price, with spares, of $13.5 
million. 


ACCIDENT AT KASTRUP 


KASstTRuP AIRPORT, Copenhagen, was the scene last Sunday, 
July 17, of an accident to a Danish Rapide operated by 
Zonen Airways. The aircraft, which was carrying Danish foot- 
ballers to Jutland, is reported to have suffered an engine failure 
immediately after take-off. In a strong wind and heavy rain the 
pilot attempted an emergency landing, but apparently lost control 
at 300ft and the Rapide fell into the 3ft-deep waters of the sound 
just beyond the airfield boundary. The pilot survived but eight 
of the passengers were killed. 
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AIR COMMERCE... 


Among the operators who have sampled at first hand the 
Handley Page Dart Herald during its recent European 
demonstration tour (it is seen here at Turin) are: Iberia 
and Aviaco in Spain; Austrian Airlines and Aero Transport 
in Austria; and Olympic Airways in Greece. As already 
announced, the Brazilian airline VASP is likely to 
purchase seven Dart Heralds 





BRITAIN’S BUSY AIRPORTS 
RIS expansions of traffic have been recorded in the 

early months of this year by many of Britain’s 
airports. Part of the increases can be accounted for 
by a late Easter, which bumped up the April 1960 
passengers-handled figures at Southend and Leeds/ 
Bradford by 300 per cent over April 1959, doubled 
them at Birmingham and Newcastle, and lifted them 
between 80 and 100 per cent at Gatwick, Ronaldsway 
and Blackpool. But figures for May also show some 
substantial increases on May last year and the overall level of 
movements at UK aerodromes, as shown by recently published 
Ministry of Aviation figures, is up by 12 per cent. The number 
of passengers handled—871,000—rose by 25 per cent. 

London Airport increased its movements by about the national 
average of 12 per cent; but it is significant that, in the last month of 
operation at Blackbushe, movements in London area as a whole 

and including London Airport) increased by only 8 per cent. 
London Airport traffic excluded, aircraft movements and passengers 
handled by “the rest” showed a slight decline. 

The most rapidly expanding airports on the basis of current 
figures are Southend, where passenger traffic in May was up by 
75 per cent as a result of services by new operators and an early 
start to the Air Bridge season; Woolsington, which, thanks to the 
popularity of BKS services, particularly to London, handled 
85 per cent more passengers this May than last; Elmdon, up 56 per 
cent, and Turnhouse up by 47 per cent. 

Traffic at the Leeds/Bradford airport of Yeadon in May 
accounted for an increase in passengers handled of 66 per cent, and 
the growth rate accelerated again in June. Last month, the number 
of passengers handled was 11,108—nearly double the figure for 
June last year and greater than that for the entire six months of 
January to June in 1959. Yeadon is one of Britain’s fastest-growing 
airports. In the first six months of this year 22,660 passengers 
used it, double the number handled over the same period in 1959. 


QUESTIONS IN THE COMMONS 


UESTIONS about the alleged inadequacy of air services in 

Scotland, and about Scotland’s airports, were recently asked 
in the Commons. Mr Hector Hughes (Lab, Aberdeen, North) 
considered that “Scotland’s great tourist industry is being greatly 
penalized by inadequate air services . and by the confusion 
which exists between the Ministry and the airlines.” The Par- 
liamentary Secretary, Mr Rippon said that the Ministry were not 
aware of any such thing nor did they propose to hold the “full 
scale public inquiry” suggested by Mr Hughes. 

Mr Hughes considered also that air services between Aberdeen, 
Orkney, Shetland and the Channel Islands—particularly during 
the summer holiday se: vere inadequate. Asked whether he 
would take steps to rectify the position, Mr Rippon said: “The 
provision of any additional service is a matter for the operators.” 
Mr Hughes thought that the Minister was “getting away with 
murder when he said that.” 

Mr John Rankin (Labour, Glasgow) was disturbed about the 
thr road traffic jam that occurred at Prestwick on June 17 whilst 
a BOAC 707 was carrying out training operations (Flight, June 24, 
page 880). Mr Rippon did not think that Mr Rankin’s long- 
standing proposal for a road tunnel (costing, according to Mr 
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Rankin, “the miserable sum of £800,000”’) was worth reviving. The 


by-pass now being constructed will, Mr Rippon hoped, relieve 
about half the congestion. 

Mr W. Ross (Lab, Kilmarnock) asked about the future of Ren- 
frew Airport. The Minster, Mr Duncan Sandys, said that Ren- 
frew would continue operations for the next three years; but he 
was considering whether a suitable airport for Glasgow could be 
provided elsewhere, possibly at Abbotsinch in the event of the 
Admiralty giving it up. The possibility of using Prestwick would 
be considered “but nothing that we can do will alter the fact tha 
Prestwick is rather a long way from Glasgow.” 

According to Sir Patrick Dollan, chairman of the Scottish Air 
Advisory Council, the matter “is more or less settled.” Abbots- 
inch will, he asserts, replace Renfrew by 1963 and “there is no 
question of transferring the Renfrew traffic to Prestwick.” 


WHO FLIES FREE ? 


HO should receive reduced airline fares? Airline employees 
do so, and so do members of their families, but concession 
fares for others are closely controlled by the International Air 
Transport Association and, on US domestic routes, by the CAB. 
Recently the reduced-rate fares permitted by the latter have 
come under review. Because the Board is a government body 
congressional legislation has been necessary to extend the CAB’s 
authority to grant concessional travel to additional groups. The 
CAB already has authority to approve low fares to directors, 
officers, employees and the immediate families of airline employees, 
and to witnesses and lawyers participating in legal investigations 
or those concerned with medical or mercy missions. 

A bill now before the US House and Senate for final approval 
would increase the CAB’s authority to extend free or reduced fare 
passage to “retired airline officers, directors and employees and 
their immediate families (including permanent household residents 
and household servants); parents of officers and employees who are 
not in the immediate family; parents of retired officers and 
employees who are not in the immediate family; immediate families 
including parents of persons injured or killed in aircraft accidents 
when the object is to transport these people in connection with 
such accidents; and widows, widowers and minor children o! 
employees who die as a direct result of injuries received while on 
duty.” 

There had previously been some argument about establishing 
the bona fide status of a retired airline director. It was suggested 
originally that he should have served in his post for five years 
before he could be eligible for a free pass, but the stipulation was 
subsequently substituted that concessional fares should be given to 
directors and employees “who are receiving retirement benefits 
from any domestic or foreign operator. 


Recently added to Silver City’s Roadair fleet is this Bedford car transporter, painted in the airline's cargo colours of orange and black. It con 
accommodate nine small cars, and is pictured at Ferryfield with a mixed consignment of Fiat 500s and 600s from Turin 
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Inward-facing seats 

give the Potez 840 

capacity for 24 
passengers 
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JHC EOREE 


HE Potez factories at Argenteuil and Air-sur-Adour are now 
working at high pressure to complete the first prototype of 
their private venture, the new 840 feederliner. It should fly this 
year. A second aircraft is being completed at the same time and 
components are being prepared for a third and fourth. 

Powered by four Turboméca Astazou turboprops giving 
442 h.p. each for take-off, the 840 will have a crew of two and 
seating arrangements for 16 passengers two-abreast, or 24 seated 
facing inwards. The use of four small Astazous is interesting. 
Each power pack, complete with Ratier-Figeac propeller, will 
weigh about 440Ib and be bolted to the airframe at four points. 
On the ground, the engines will be accessible for servicing without 
stands or ladders. The propeller blades could be unscrewed and 
the whole power egg unfastened and carried away by two men. 
There are 12 engine-control levers on a central console in the 
cockpit: four high-pressure cocks, four emergency feathering 
levers and the four power controls which are in fact pitch selecters. 
The control system will be the revolutionary temperature and 
constant-speed method described in Flight for May 6 after a 
handling trial in the Astazou-powered Nord 1110, but a secondary 
method of controlling power according to intake-to-compressor- 
outlet pressure ratio (P2-P1) will also be provided as a standby. 
Feathering would normally occur automatically after power loss. 
Turboméca have pointed out that their control method is simpler 
than electronic engine controls and Potez claim that maintenance 
of four Astazous will be much simpler than that of two other 
engines of equivalent total power. 

The airframe will be of simple and conventional structure. 
Fail-safe principles are applied to the main spar, which has two 
L-section booms and a capping strip above and below a laminated 
web. The single-wheel main undercarriage units will retract 
inwards into the wing and the forward-retracting nose-leg will 
be mounted on twin keels running the full length of the pressure 
cabin. Apart from the safety factor of easy extension by gravity, 
Potez claim that this geometry will prevent snow or mud from 


PROGRESS WITH THE POTEZ 840 


being thrown up into the wheel-bays and fouling the mechanism. 
Large double-slotted flaps are extended so that they first move 
right back to the take-off setting and then turn down through 60 
for landing. 

When Flight visited the Potez Argenteuil factory recently, 
skinning of the first pair of wings was about to begin and the 
fuselage was partly skinned in its assembly jig. The flaps had 
already been completed at Air-sur-Adour, and so had the tail. 

Inspection of the full-scale fuselage mock-up showed that the 
16-seat version has two rows of eight comfortable seats disposed 
either side of a trench gangway broken at one point by the main 
spar. Space between seats and the wall of the cylindrical fuselage 
affords a personal baggage locker outboard of each passenger. 
Head-room is just too low for an average man to stand upright 
in the gangway. In the inward-facing 24-seat layout there is 
baggage room beneath each seat, the floor is level and footrests 
are provided. The toilet ahead of the pressurized rear baggage 
compartment is arranged so that the door remains part open 
when in use, privacy being maintained by an extended door lip. 

It remains to be seen whether the 840 will fulfil a requirement, 
but construction is proceeding and the project is firm. 


Potez 840* 
(Four Turboméca Astazou giving 442 h.p. each) 


Span, 68ft 8in; length, 50ft 4in; wing area, 376 sq ft; max range, 940 st m 
(625 st m); empty weight, 8,900lb (8,8301b); fuel and oil weight, 2,8801b 
(2,3001b); payload, 3,230lb (5,2501b); gross weight, 15,390lb (16,7001b); 
max speed at 19,700ft, 322 m.p.h. (318 m.p.h.); cruising speed at 19,700ft, 
315 m.p.h. (310 m.p.h.); initial climb, 2,125ft/min (2,050ft/min); three- 
engined rate of climb, 1,320ft/min (1,260ft/min); ceiling, 37,100ft 
(34,400ft); three-engined ceiling, 31,500ft (28,200ft); take-off run, 1,150ft 
(1,380ft); CAR.4b field length, 1,770ft (2,100ft); landing distance from 
50ft with all but reserve fuel consumed, 1,800ft (2,040ft). 


*Figures relate to the 16-seat version, with those for the 24-seat version 
in brackets, and are the most recent to be published. 





PROFIT FOR EAST AFRICAN 


N its operations in 1959 East African Airways made a profit 

of £39,700, six times as much as in the previous year. This 
result was achieved on a total operating revenue of £3.3m in a 
year when the airline offered 19.6m ton miles capacity. 

During the year under review passengers carried on scheduled 
services increased by 11.2 per cent to 130,000, freight by 10 per 
cent to 2,270 tons and mail rose to 538 tons. Commenting on this 
the chairman, Sir Alfred Vincent, said that quick and efficient 
passenger handling was hampered by East African regulations 
which require the completion of forms long withdrawn in most 
European countries and the United States. The necessity for 
inter-territorial passengers (Kenya, Uganda, Tanganyika and 
Zanzibar are separate administrations) to carry travel documents 
is, he said, a frequent subject of local complaint. The corporation 
is often blamed for regulations over which it has no control. 

The chairman went on to say that the most gratifying result 
of the year had been that on local services a 5 per cent loss in 
1958 had been more than regained. 


Progress in freight loading; side, nose and front-and-rear loading 


PRESTWICK’S QUARTER-CENTURY 


NEAT month Prestwick will celebrate its 25th anniversary. The 
airfield was laid out by Scottish Aviation in 1935 and the 
flying school which the company opened there in February 1936 
grew to be the largest in Great Britain, Prestwick became a trans- 
atlantic airport on November 29, 1940, with the arrival from North 
America of a Lockheed Hudson, and later it became the eastern 
terminal of the Atlantic Ferry. It was designated as an international 
airport in 1946. 

The main runway laid down in 1941 has been successively 
lengthened to 6,600ft, 7,000ft, 7,500ft and 9,800ft, with the latest 
extension completed in the spring of this year. 

Last year Prestwick handled 250,000 passengers and it is now 
being considered (see page 130) as an alternative to Renfrew 
as the airport for Glasgow. A recent statement issued by the 
Scottish Divisional Office of the MoA confirms a decision to locate 
the new terminal building beside the Glasgow-Ayr railway line; 
this will enable an airport railway station to be planned as part of 
the development. 


fashions illustrated by (left) Derby Aviation at the inaugural of 


international supplementary freight services direct from Derby on July 1 and (right) a Bristol Wayfarer on BKS scheduled services and an 
AW.650 Argosy seen during a recent visit to Dublin Airport 
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AIR COMMERCE... 


Four operators have ordered Boeing 707-420s—BOAC, Lufthansa, Air- 
India and Varig. As recorded below one aircraft is not being placed into 
service but has been offered for lease through “Market Exchange.” 
Varig’s Rolls-Royce Conway-powered 707-441s, one of which is illus- 
trated here, were handed over to the airline at Seattle in June 


BORROW MY BOEING 


"THE usually prosaically worded Market Report issued by 
Aircraft Exchange contains something of a sensation in its 
59th edition issued this month. Offered on dry (bare-hull) or wet 
(with crew) lease for a period ranging from three to 18 months is 
a Rolls-Royce Conway-powered Boeing 707. The terms of the 
lease are apparently a simple charge of $1,300 (£460) per flying 
hour although a stipulation is made that the aircraft should return 
to New York after every 60hr of flying for maintenance. 

It has never been the custom of Aircraft Exchange to refer to 
its clients by name; entries in the report always remain anony- 
mous. But who is the operator who can spare a Boeing 707-420 
for this kind of commercial arrangement? “It seems almost incon- 
ceivable,” says Robert I. Hellisen, president of Aircraft Exchange 
in his introduction to the report, “that this brand new airplane 
is sitting on the ground at this peak season of the travel year when 
passengers are vieing with each other for space on jet aircraft. 
It is similarly implausible that any jet aircraft should be on the 
ground during its first year when presumably it could provide 
almost any operator with a competitive tool of major significance.” 

Enquiries to Conway-powered Boeing operators show, by a 
process of elimination, that the aircraft must be one of two that 
were delivered to Varig in June. BOAC, Lufthansa and Air-India 
all express astonishment that such an arrangement should be 
possible when their own -420s are near the limit of capacity. 

It seems unlikely that Varig’s offer will remain unaccepted for 
long since the lease charge is by no means unreasonably high. But 
the market is restricted since US operators are prohibited from 
operating foreign-registered aircraft, and non-US transatlantic 
operators could not wet-lease the aircraft without obtaining CAB 
approval. Nevertheless, one practically brand new, unused 
Conway-powered 707 is waiting for dry-lease hire by any non-US 
airline which operates into New York. 

Another offer in this edition of Aircraft Exchange is for a 
Nord 2508B, the version with two Pratt & Whitney R2800s and two 
Turboméca Marborés. It is offered for September delivery at a 
price of $640,000 (£230,000). 


FIRST LOOK AT MARCO POLO 


‘THE need for a new airport for Venice has been apparent for 
many years. Nicelli, although conveniently sited at the end of 
the Lido, is no more than a grass field and cannot be used by 
anything larger than a DC-3. As a result, BEA and Alitalia have 
had to operate into the military base of Treviso. Quite apart from 
the operational problems, passengers have been confronted with an 
airport-to-city coach-ride of up to an hour, followed by a lengthy 
boat-trip into the centre of Venice or to the Lido. 
Construction of Marco Polo Airport was started in 1958, on 
reclaimed ground to the north of the city. When completed it 
will have a single main 8,860ft x 250ft runway and a parallel taxi- 
way 100ft wide with 25ft shoulders. Both will have a bitumen 
surface. The design makes provision for a second east-west 














runway for light aircraft, but the present budget of about £5.7m 
does not include this and Nicelli is expected to remain in use 
indefinitely. 

In order to get the airport operational as quickly as possible, 
work has been concentrated on the taxiway and the minimum 
number of buildings. When BEA’s Viscounts begin flying into 
Marco Polo next month they will use the taxiway as a runway and 
the passengers will be handled in a 230ft-long pier. Eventually 
this will be extended to 656ft and there will be a large terminal 
capable of processing up to 750,000 passengers a year. 






























Scheduled date for completion of the main runway and terminal 
is next summer, after which Marco Polo will be used for regular 
services by Caravelles as well as Viscounts. It will also be suitable 
for DC-8s, which could land at a reduced weight and take on their 
main fuel-load later at Milan or Rome. 

A Calvert lighting system is already installed at each end of the 
taxiway. By next spring there will be a similar system for the 


main runway, plus A and ILS. 

Passengers will have a choice of two methods of airport-to-city 
transport. By road, the journey to the air station on the Piazzale 
Roma, at the western end of Venice, will take about 15 minutes, 
Alternatively, it will be possible to travel across the lagoon by boat 
in about 30 minutes. 

Fewer than 100,000 passengers a year arrive in Venice by 
scheduled air services at the moment, so the provision of a large 
modern airport capable of handling 74 times this traffic may seem 
extravagant. But the attractions of Venice and its position on the 
airways map in relation to Rome, Milan, Ziirich, Munich, Belgrade 
and Athens, could make that £5.7m so far allocted to the airport a 
good investment. 


SEA AND AIR “NOT COMPETITIVE” 


RECENTLY concluded by IATA and TAPSC, the Trans- 
atlantic Passenger Steamship Conference, is an agreement 
replacing a series of accords between individual airlines and ship- 
ping companies. It should make it easier for travellers between 
North America and Europe and the Mediterranean to travel one 
way by sea and the other by air. So far 23 TAPSC shipping lines 
and 33 IATA airlines have subscribed to the agreement and other 
companies are expected to join in. Each company designates the 
reciprocal carrier with which it elects to exchange traffic. 

On the North Atlantic the scheme has the advantage that the 
10 per cent round-trip discount which the steamship companies 
offer for voyages in the so-called “thrift season” will be available 
on both the air and the sea parts of the voyage. It should also be 
possible from August 23, say TAPSC, for transatlantic air-sea 
round-trip passengers to obtain the round-trip rate for the carriage 
of cars and other powered vehicles when these are consigned as 
passenger baggage. 

Commenting on the reciprocal agreement between the Steam- 
ship Conference and IATA, Donald I. Knowles, secretary of 
TAPSC in New York, said that it “pointed up the fact that the 
two methods of transportation are basically not competitive but 
rather complement each other’s services.” 


UNPRECEDENTED COINCIDENCE? 


[XN the pre-dawn darkness of 4 a.m. on July 14, and within a 
few minutes of each other, two airliners on scheduled service 
ditched in Philippine waters. One, a Northwest Airlines DC-7C, 
was en route from Seattle, Tokyo and Okinawa to Manila with a 
crew of seven and carrying 51 passengers. The pilot had radioed 
that he had experienced a runaway propeller on No 2 engine; 
fire had followed and could not be extinguished, nor could he 
feather the propeller. The fire spread to the wing and the captain 
accordingly decided to ditch two miles off an island in the Polillo 
group 25 miles offshore of Quezon Province and about 90 miles 
from Manila. One passenger was killed, but the remaimuing 
occupants were quickly picked up by US Navy PSFs and flown 
back to Manila. : 
Just eight minutes earlier a Philippine Air Lines DC-3 carrying 
28 ‘passengers and a crew of three on a flight from Manila 0 
Zamboanga City ditched between the islands of Negros and 
Mindanao. The pilot had previously radioed that he could not 
estimate his position and his fuel was running low. He 
out his ditching about 40yd offshore and near the mouth of # 
river. There were no casualties. 
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SATCO READY FOR DUTY 


PHASE ONE of the SATCO automatic air tra‘fic control system 
has now been installed in the control tower at Schiphol Airport. 
It was officially transferred to the Dutch Civil Aviation authorities 
on July 15 and will become operational within a few months. Total 
cost of the first phase is about £100,000. 

SATCO is based on the ideas of A. T. Martinsen, an English 
wartime air traffic control officer, who five years ago found 
Hollands: Signaalapparaten of Hengelo willing to develop his 
system. SATCO may now be the most advanced automatic air 
traffic control system in the world; during a recent visit to the 
Dutch company a high-ranking FAA official stated that the system 
is two to four years ahead of contemporary American development. 

SATCO as now installed at Schiphol consists of a computing 
device producing printed flight-information sirips. Flight plans, 
departure messages, position reports from aircraft and information 
from other flight information regions will, with the first phase of 
SATCO, be shown on strips inserted on a flight progress board 
much faster and with greater accuracy than by human means. 
Into the computer’s 
“memory - drum” are 
fed the position of 
beacons and airports 
and the climb and 
descent speed of cer- 
tain types of aircraft. 
Information which 
changes continuously, 
such as wind velocity, 
can be fed in as desired. 
Other details are then 
added, such as aircraft 
call signs, type of air- 
craft, tume of departure, 
route and altitude to be 
followed, by a telex 
device. The computer 
immediately “answers,” 
giving estimated times 
of arrival over each of 
the reporting positions and the aircraft’s altitude over these points. 
All this information is given on a printed strip to be placed on 
the flight progress board—eastbound traffic on yellow strips, west- 
bound traffic on blue. The computer automatically selects the 
teleprinter with the correct coloured paper. 

If a change occurs en route—e.g., if another altitude is chosen or 
the actual arrival time over a certain reporting point varies from 
the estimate—the new information is fed into the computer, which 
immediately gives revised details for all other reporting positions. 





SATCO’s simple control unit 
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These automatic procedures save the air traffic controllers much 
time. 

In phase two of SATCO—still in the development stage 
although a part of the installation is already in the Schiphol 
tower—calculated flight data will be automatically displayed on 
a new type of progress board, eliminating printed strips. In addi- 
tion, this device (which will be operational in 1962) will compare 
flight data and warn if a dangerous situation develops. If con- 
trollers do not interfere in ttme SATCO will give correcting 
instructions. The third phase is the introduction of a “clearance 
computer,” which calculates the evasive action a certain aircraft 
would have to make to avoid a collision. At a still later stage 
radar information will be fed into SATCO so that the display 
of air traffic will not change every five or ten minutes (i.e., when 
reporting beacons are passed) but every ten seconds. It is hoped 
in Holland that SATCO will be accepted by Eurocontrol, the 
combined European air traffic control system. (SATCO was fully 
described in Fight for July 5, 1957.) 


LORD BRABAZON ON THE WARPATH 


T the annual ARB luncheon in London last week, at which 
Lord Brabazon (new in his fourteenth year as chairman) 
presented the Board’s annual report, he again took up the cudgels 
on the lack of a non-flam hydraulic fluid and against airlines who 
were operating jets on JP4. Flying on petrol, he said, “is taking 
up the most dangerous fluid that anyone could think of. I am not 
saying that kerosine does not burn. I do say that when you have 
these tiresome accidents on take-off or landing and involving fuel 
tanks, with petrol there is a bonfire immediately; with kerosine 
you at least have a few minutes for passengers to get out.” 

Lord Brabazon went on to say that there were some operators 
who were deliberately indulging in the “disgraceful practice” of 
using JP4 purely on grounds of availability. These operators 
were, he said, Belgian, Canadian and American, and if they did 
not mend their ways within the next few months he would 
publicly name them—“We can let the passengers decide whether 
to travel on their aircraft and accept the hazard or not.” 

Another point made by Lord Brabazon was that some of the 
aircraft submitted to the Air Registration Board were not up to 
the flight characteristics that the board wanted to see, particularly 
in respect of control systems. He congratulated Mr D. P. Davies, 
ARB chief test pilot, on an outstanding contribution in respect 
of the certification of the Boeing. 707. The courage and honesty 
of the board over the 707 affair was exemplified by the way that 
“the three musketeers,” Mr Hardingham, Mr Davies and Mr Tye, 
had taken on this machine against the whole world. For that the 
ARB had received letters from many American pilots thanking 
them for what they had done. 


BREVITIES 


A grim “record” claimed for Sabena is that during the evacuation of 
tefugees from Leopoldville 303 people—293 passengers and 10 crew 
—were carried on a single Boeing 707. 


It is reported from Vienna that the Austrian government may buy 
two Handley Page Dart Heralds for a total price of £400,000. There 
are also prospects of the sale of a further four. 


The two unannounced orders for Fokker Friendships recorded in 
Flight last week are for F-27s for Ansett-ANA. The eighth and ninth 
aircraft for this operator, they will be delivered next spring. 


A DC-3 of the United States Mission to Colombia missing on a flight 
to Bogota was found on July 14 near the peak of the 14,000ft Pichincha 
Mountain, Ecuador. There were no survivors among the 18 occupants 
on board. 

Air Inter, it has now been confirmed, will operate Viscounts on its 
services between Paris and Toulouse (see Flight, July 15, 1960, page 101). 
Their recently published summer timetable records that Viscounts will 
replace Vikings on September 1. 


The increased capacity offered by United Kingdom airlines in May 
this year over May 1959 is being filled. Capacity rose by 21 per cent, 
traffic by 25 per cent and the overall load-factor from 60 per cent to 
62 per cent. In the first five months of this year total traffic reached 
164m short-ton miles compared with 132m last year. 


tn a recent Airlift analysis of US airline ,statistics for 1959 the 
Viscount was shown to have the lowest aircraft mile cost of any turbine- 
powered airliner in the US (94 cents), the lowest maintenance cost per 
hour (average $59) and the highest daily utilization (9.03hr). The 
Viscount’s Dart 510 engines were claimed to have the cheapest overhaul 
cost and the highest overhaul period (2,500hr) on record in the US. 


An east European source gives the fuel consumption of the II-18 as 
500-3,000 litres per hour, depending on cruise method. This is about 
680-815 Imp gal per hour. The same source quotes the Tu-104’s fuel 
mption as about 7,000 litres per hour, equivalent to about 1,900 
vey gal per hour. For comparison, Imp gal per hour for the Vickers 
C10 is 1,575; Comet 4C, about 1,090; Caravelle 3, about 660; Lock- 
heed Electra, 500; Vickers Vanguard, 710. 
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LOT are to purchase three I]-18s and may operate them into London 
from October 1. 


Approval has been granted to BWIA to operate a weekly London-to- 
Trinidad Britannia service via New York and Barbados. 


Mi-4s will be operating on about 100 helicopter passenger routes in the 
USSR within the next few months and by the end of the year the 
number of services should be doubled. 


A Kalinga Air Lines DC-3 was missing on July 10 on a flight between 
Muharragq, Bahrein, and Doha, Qatar, in Trucial Oman. There were 16 
passengers and four crew on board. 


A recent agreement that no night jet departures are to be scheduled by 
airlines operating into Dorval Airport, Montreal, may be extended to 
cover flights that are delayed. 


A Dutch bank consortium opened on July 18 the subscription on a 
KLM £5m five per cent 15-year share issue. The proceeds may be used 
for the order of aircraft for “harmonic modernization of the fleet.” 


The City of London College, Moorgate, London EC2, announce that 
enrolment for courses in air transport subjects will take place on 
September 20-21. The subjects are law, economics and operation. Fees 
for a single subject are £1 15s and for groups of subjects from £2 10s 
to £3 10s. 


In 1959, 89.7 per cent of Britannia departures were free from 
engineering delays, and the record so far this year has been above 90 
per cent. This is the result of a Bristol analysis of hours flown by 
Britannias of BOAC, CPAL, Cubana, El Al, Aeronaves de Mexico, 
Transcontinental, Air Charter and Hunting-Clan [both now part of 
British United], Eagle and RAF Transport Command. Bristol reckon 
that a Britannia is taking off somewhere in the world every fifteen 
minutes. 


South African Airways’ first Boeing 707, ZS-CKC, has now been 
delivered. It was supplied with a fifth Pratt & Whitney JT4 engine 
pod-mounted under the port wing and was the first 707-320 to be 
certificated in this configuration by the FAA. Following requests from 
ICAO and IATA to the South African Division of Civil Aviation, the 
main runway at Jan Smuts Airport is being extended to 14,500ft in 
time for SAA’s inaugural 707 flight to London. 
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Cranwell’s Royal Visitors 
‘THE Queen, accompanied by the Duke 
of Edinburgh, is visiting the RAF Col- 
lege, Cranwell, next Monday (July 25). Her 
Majesty, who became Commandant-in- 
Chief of the College last June, will present 
a new Queen’s Colour and review the 77th 
entry of flight cadets. (The colour pre- 
sented by King George VI in 1948 will be 
laid up in the College chapel.) During the 
parade, the Queen is to present the Sword 
of Honour and Queen’s Medal; and after it 
she and the Duke will each plant a tree at 
the entrance to a new road in the College 
grounds, to be known as Queen’s Avenue. 


All-weather Entente 
XCHANGE visits, which started last 
Tuesday and continue until next 
Thursday, are being made between a 
Javelin squadron of RAF Fighter Com- 
mand and a Vautour squadron of the 
French Air Force: the former is No 72 
Sqn, based at Leconfield with FAW.4s and 
Ss and commanded by Wg Cdr R. E. 
Gardner; and the latter the 30e Escadre de 
Chasse Tous-Temps (“all-weather fighter 
squadron”), commanded by Capitaine Berg 
and equipped with Sud Vautour II-Ns. 
This exchange, says the Air Ministry, 
“is part of routine training by the air forces 
of NATO countries . . . both British and 
French aircraft operating as one unit.” 


CFS Presentations 


PRESENTATION was made to the 

Central Flying School when the 48th 
anniversary reunion dinner of the CFS 
Association was held at Little Rissington 
on July 8. It took the form of a splendid 
model of a B.E.2—originally given to the 
first commandant, the late Commodore 
G. M. Payne, by officers of the school—and 
was presented on this occasion by AVM Sir 
Willet A. B. Bowen-Buscarlet on behalf of 
Sir Geoffrey de Havilland. 

The president on July 8 was Air Marshal 
Sir Richard L. R. Atcherley and the guest 
of honour the Chief of the Air Staff, Air 
Chief Marshal Sir Thomas Pike, who in 
his speech stressed the RAF’s need of 
manned aircraft “for many years to come.” 


Marshal of the RAF Sir Dermot Boyle, former chief of the Air Staff, presenting a standard to 
No 17 Sqn (of which he was once a member) at RAF Wildenrath on July 12. The squadron, noy 
equipped with Canberra PR.7s, is commanded by Wg Cdr D. T. M. Lumsden 





FLIGHT, 22 Fuly 196 


SERVICE AVIATION 


Air Force, Naval and Army Flying News 


The CFS Commandant, Air Cdre 
J. N. H. Whitworth, reviewed activities 
during the past year and spoke of the high 
regard in which the school is held in 
countries which he and his staff had visited. 
Two other presentations were made at the 
dinner, the Commandant receiving from 
Air Cdre I. G. Morrison of the RNZAF a 
plaque bearing the crest of the RNZAF 
Central Flying School at Wigram, and him- 
self presenting the Thai Air Attaché (Gp 
Capt Panieng Kantarat) with a plaque bear- 
ing the CFS badge. 


Premier V-bomber Squadron 


NEW Bomber Command efficiency 
trophy, to be awarded annually to the 
V-bomber squadron achieving the best all- 


round performance in all facets of opera. 
tions and training, has been won by No 9 
Sqn. It is being presented to them a 
Honington next Thursday (July 28) by the 
High Commissioner for Australia, Sir Eric 
Harrison; for the trophy—a 2ft high figure 
of an angel holding aloft a symbolic torch, 
surmounted by a ring bearing the number 
“460”—was presented to Bomber Com- 
mand in 1955 by No 460 Sqn, Royal 
Australian Air Force Association, jp 
memory of a thousand squadron aircrew 
who lost their lives in World War 2. 

No 90 Sqn has been operating Vickers 
Valiants since January 1957. It is com. 
manded by Wg Cdr J. Miller, who took 
over from Wg Cdr F. S. Hazlewood last 


April. 


IN BRIEF 


Queen Elizabeth the Queen Mother has been 
appointed Commandant-in-Chief of the RAF 
Central Flying School and the Duke of Edin- 
burgh Commandant-in-Chief of the RAF 
Technical College. 


Air Cdre E. L. G. Le Dieu, Director of 
Personal Services (B) at Air Ministry, is to be 
Air Commodore in charge of Organization at 
Maintenance Command headquarters from 
July 17. 

No 14 Sqn is holding a reunion in the 
officers’ mess, RAF Biggin Hill, on Saturday, 
August 6. Further details may be obtained from 
Fit Lt Ian Stanway, RAF West Raynham, 
Fakenham, Norfolk. 


The first of six weekly programmes called 
Life in the Royal Air Force is being presented 
by BBC TV at 5 p.m. today (July 22) the first 
three will illustrate life in Fighter Command 
and the last three will deal with Bomber 
Command. 

Fit Lt D. G. Scott, an RCAF officer on an 
exchange posting with the USAF, has been 
awarded the American DFC for an “exemplary 
performance in the face of extreme danger.” 
He brought back his WB-50 safely to Fair- 
banks, Alaska, after part of a propeller had 


broken away when the aircraft was 900 miles 
out on a weather reconnaissance flight. This 
caused a 26in hole in the fuselage and severed 
some of the electrical, hydraulic and control 
cables. 


Sqn Ldr R. A. Poole has been appointed 
CO of No 1 (County of Hertford) Maritime 
Headquarters Unit, RAuxAF, with the acting 
rank of wing commander. 


A French Naval air squadron of eight Sud 
Aquilon aircraft (D.H. Sea Venom derivative) 
recently carried out three days’ training in 
HMS Ark Royal. 


The RAF Benevolent Fund has received 
£15,530 from 334 branches of the RAFA in 
connection with Battle of Britain activities last 
year. During the corresponding period of 1959, 
donations totalled £15,359 from 356 branches. 


A garden party was held last Friday a 
Headley Court, the RAF medical rehabilitation 
centre on the southern slopes of Epsom 
Downs, to celebrate its tenth anniversary. The 
mansion was presented to the RAF in 1946 by 
the Institute of Chartered Auctioneers and 
Estate Agents to commemorate the Battle of 
Britain. 










A Gloster Javelin FAW.8 of No 41 Sqn (commanded by Wg Cdr D. W. H. Smith) over Valette 

Harbour, Malta: a photograph taken during a recent detachment by eight aircraft of the 

squadron to RAF Luga for Malta Adex 1960. During its three phases, the detachment achieved 
an attrition rate higher than in any previous Malta defence exercises 
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DEAR OCTOPUS 


LIKE the family in private life, monopoly in public undertakings is a 

well-loved British institution. This controversial article on the 

BOAC/ Air India/Qantas pool takes its title from Dodie Smith’s famous 
comedy about a family reunion. 


Society are worth quoting as having a special, albeit un- 

intended, relevance to British air transport today: “The 
course of wisdom in the affairs of industry . . . is to consider the 
end for which economic activity is carried on and then to adapt 
economic organization to it . . . Above all it is to insist that all 
industries shall be conducted in complete publicity as to costs and 
profits, because publicity ought to be the antiseptic both of 
economic and political abuses, and no man can have confidence in 
his neighbour unless both work in the light.” 

This sentiment might all too readily be dismissed in an age of 
much blatant disregard of public interest as merely another in the 
“don’t make me laugh” category. But it was brought to mind by 
Lord Casey’s revelation in the House of Lords on May 26 con- 
cerning BOAC’s pool agreement with Air India and Qantas. 
According to Lord Casey a section of the BOAC/Air India/ 
Qantas tripartite pool agreement “contains a stipulation by Air 
India and by Qantas to the effect that they will regard the agree- 
ment between them as valid only so long as BOAC remains the 
only United Kingdom airline authorized by the United Kingdom 
Government to operate in or out of the United Kingdom by the 
main routes covered by the agreement.” 

What this seems to amount to is that BOAC has worked out an 
arrangement with Air India and Qantas whereby the independents 
are excluded from operating scheduled services over the routes 
concerned, i.e., from London eastwards to India, Australia, Hong 
Kong and Japan, and westwards from London to New York. 

The new Air Transport Licensing Board’s authority in this 
matter is to be circumvented because it is not BOAC but Air India 
and Qantas that have made this fateful stipulation; the matter has 
thus been spirited away outside the Board’s jurisdiction, and the 
latter is to be presented with a fait accompli in that a virtual 


Ts words of R. H. Tawney in his book The Acquisitive 





monopoly has been created for BOAC over the routes in question. 
This might be considered as an economic and political abuse, and, 
as such, deserving of wide publicity; for here is 2 publicly-owned 
corporation apparently behaving with a marked lack of public 
accountability. The word “apparently” must be emphasized 
strongly, for the exact degree of responsibility can only be a 
matter for conjecture, since so little is known of the corporations’ 
pool agreements. Was the corporation reluctant to play the chosen 
instrument, and would it not have welcomed a little competition, 
even if only of a token nature, from the independents? Did the 
pool partners want a monopoly among themselves, but did their 
better judgment argue that independent competition would in 
the end stimulate them to provide a better service to the public? 
Or were the three pool partners overruled by the Ministry of 
Aviation or the governments of Australia and India—who have 
approved this agreement—that British independent competition 
would be inconvenient politically and undesirable commercially? 

The only clue seems to lie in Mr Keith Granville’s interview 
with Flight (issue of April 29), in which BOAC’s deputy managing 
director revealed that the Minister had not called for, and was 
unlikely to call for, details of pool agreements between corporations 
and independents; details of pool agreements were not necessarily 
known to the Minister. This may not apply, however, to the 
BOAC/Air India/Qantas pool, which is between three national 
carriers and stipulates the exclusion of independent competition. 
Even if the Minister did not know of this stipulation beforehand, 
he may well have approved of it. He may need all his powers of 
persuasion to convince the House and the public that the stipula- 
ton contained in this pool agreement was not calculated to restore 
an effective monopoly to BOAC—or that the recent repeal of the 
corporations’ monopoly powers in the Civil Aviation Licensing 
Bill was intended as little more than a gesture to private enterprise. 
Monopolies are a Dear Octopus from which governments can 
never quite escape, nor in their inmost hearts ever quite wish to. 


Rationalization Undermined. Whether or not Mr Sandys knew 
of the monopoly stipulation before this pool agreement was signed, 
it will be an embarrassment to him politically—not merely in the 
Natrow sense of giving a convincing explanation to Parliament, 








BY M. J. HARDY 


but because it will place him in the position of giving with one 
hand perhaps hundreds of millions of pounds to the aircraft 
industry for new airliner development, and with the other taking 
away a large slice of the potential home market without which new 
British airliners are unlikely to sell in sufficient numbers to recover 
these costs. The monopoly stipulation may, in fact, undermine the 
whole concept of rationalization by making the aircraft industry 
weaker. If the Minister really wants to recover money invested in 
the industry, he should face the fact that independent airlines 
cannot re-equip themselves without some direct or indirect com- 
petition with the corporations. 

It is a remarkable fact that competition on the US trans- 
continental routes between American Airlines, United and TWA 
was largely responsible for the Douglas DC-2, DC-3, DC-4, DC-6 
and DC-7 series and the Lockheed Constellation and Super 
Constellation. Pool agreements are contrary to US laws against 
cartels, and if in the early nineteen-thirties such an agreement 





uy QANTAS 


between American, United and TWA had largely removed the 
competitive stimulus from the transcontinental routes, air trans- 
port might still be in the DC-3 or DC-4 stage. It would certainly 
have lost the priceless asset of a quarter of a century’s continual 
refinement and development in piston-engined airliner design. It 
may be objected that traffic on the routes covered by the BOAC/ 
Qantas/Air India pool is so much less than that on US coast-to- 
coast routes and is shared between so many more carriers that 
there is no real basis of comparison, But the principle that com- 
petition can be a stimulus is every bit as valid. 

Mr Peter Masefield has made the point that no carrier has ever 
asked a manufacturer to design an airliner to operate as cheaply 
as possible. In the fullness of time, with new traffic generated by 
the big jets, might there not be an opening for a new generation of 
British airliners designed for price competition first and foremost, 
and able to pay their way on the really cheap fares of the future? 
And in denying the independents opportunities that may lead to 
their ordering or sponsoring such aircraft, we may be making a 
mistake as big as the decision taken in 1946 to abandon manned 
supersonic flight because it was too dangerous. It is worth 
remembering the inter-war years when transport aircraft like the 
D.H. Dragon and Dragon Rapide, designed to pay their way on 
a limited flow of traffic without the benefit of subsidy, and inspired 
by operators like Edward Hillman (who believed in price com- 
petition), found a far wider market than types designed for the 
“chosen instruments.” There is also the prospect of large-scale 
competition—perhaps undercutting IATA rates—from Aeroflot 
and other Communist airlines, and it seems strange that the 
Government, which has sometimes tended to regard BOAC as 
merely an instrument of foreign policy, has not apparently realized 
that low-cost air transport, because of its appeal to under-developed 
countries, could be a very potent instrument of Communist policy. 





A/R-INDIA p> <i 


It has been well said that the British neither possess nor wish to 
possess any imagination at all. Certainly our post-war aviation 
policies have sometimes seemed to bear out this truth. Successive 
Ministers have constantly bemoaned the very small home market 
for new British transport aircraft without realizing—or refusing to 
realize—that their restrictive policies towards the independents’ 
expansion have been a major factor in reducing the size of the 
home market. To increase the size of individual units of the 
industry is merely an expedient; to increase the size of the home 
market is a policy. No reasonable person would expect the 
independents to be allowed unlimited competition with the cor- 
porations. But is it not equally unreasonable to carry the attitude 
of “We must not undermine the corporations’ competitive 
position” to a point of refusal even to consider independent com- 
petition over such important routes as are covered by the BOAC/ 
Air India/Qantas pool? To the point where to protect a corpora- 
tion from the possible loss of a million or two from independent 
competition, we are in danger of depriving the aircraft industry of 
perhaps hundreds of millions of pounds of home and export orders 
for its transport aircraft? [Continued qverleaf 
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DEAR OCTOPUS... 


The Stimulus of Low Fares. The history of air transport has 
demonstrated that independent operators have always stimulated 
trends towards lower fares—and not necessarily in direct com- 
petition with the corporations. Silver City’s vehicle ferry services 
are a notable example, while Skyways’ coach/air services have 
proved that even the London - Paris route, since 1919 the very 
cradle of quality competition, is highly responsive to price com- 
petition. And although Eagle’s VLF applications were not 
approved, they undoubtedly served as a catalyst for the long- 
overdue fare reductions on British cabotage routes; the demand 
for low-cost air transport was something that the Government 
could no longer ignore. One suspects that Eagle’s success in per- 
suading colonial authorities of the merits of VLF may have been 
at least partly responsible for that rather curious section of the 
Bill where an application will be refused forthwith if in the 
Minister’s opinion it might call for the negotiation of traffic rights 
which the Minister considers it “inexpedient to seek.” Is this a 
hint to the independents not to come up with any more incon- 


SIX-NATION AIR DISPLAY 


scenery. Similarly, the gentle flying characteristics of the UTVAS6 
are more apparent when one has completed a series of stalls 2,000ft 
over the lagoon at Venice behind a fellow-journalist who is not 
only flying it for the first time but has never before seen a 
Yugoslav aeroplane and cannot converse with his check pilot. 

But such demonstrations do not take the place of a conventional 
air display, and large crowds gathered at Nicelli Airport on the 
Lido to watch the flying programme on the afternoons of Saturday 
and Sunday, July 9-10. 

The proceedings were enlivened by the fact that the Mostra 
coincided with a 1,000km air race around northern Italy, organ- 
ized by the Aero Club d'Italia. Competitors were crossing the 
finishing line at Nicelli Airport throughout Saturday. A surprising 
number passed over the field from east to west at the same time 
as aircraft participating in the display were aerobatting from west 
to east, with others taking off or landing below. This became a 
little hair-raising at times, but there were no serious incidents, 
thanks to a large degree of luck, good flying and the energetic 
waving of marshalling-bats and handkerchiefs, blowing of whistles, 
sounding of sirens and shouting by the overworked traffic con- 
trollers and marshallers. However the organizers of the Mostra 
had every excuse for feeling that the race should have been held 
at some other time or place. 

The star of the show was Bernard Neefs in the Tipsy Nipper 
Mk II prototype with Stamo engine. After climbing to 4,000ft he 
began with a 22-turn spin and then performed just about every 
known manceuvre, including a Porteous-style “avalanche,” 
immaculate slow rolls and what can best be described as a 
pendulum. This consisted of a stall, after which the nose swung 
down so sharply that it went well beyond the vertical before the 
pull-out began. The sensitivity of the Nipper’s controls was very 
apparent, especially when Neefs brought it down to a height of 
around 10ft for the last part of his act. This brought back nostalgic 
memories of crazy flying in 504s at the old Hendon pageants; but 
not even the 504s had such a tight turning circle. 

Of special technical interest were the displays by the Aviamilano 
P.19 Scricciolo and Partenavia P.59 Jolly, which are in competi- 
tion as the future standardized trainer for Italian aero clubs. 
Although developed to the same specification, they were designed 
deliberately as low-wing and high-wing monoplanes respectively, 
to evaluate the merits of each layout. 

Malaspina’s flying of the Scricciolo left no doubt of its superb 
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venient ideas like VLF? “Inexpediency” is a grand excuse for. 


killing off such ideas at birth, and secrecy can always be explained 
away on diplomatic, not commercial grounds. 
Competition between independents and State airlines can stimy- 


late airliner sales even to a country where air transport is very much 


a luxury—notable recent examples being the Transcontinental 
Britannias ordered to meet competition from Aerolineas Argen- 


tinas Comets on the Buenos Aires - New York route. But perhaps” 


more beneficial is the concept, which the French have carried g9 
far, of partnership between the two classes of airline. UAT and 
TAI both have fine, modern piston-engined fleets of almost exclu. 
sively post-war design and manufacture, both have big jets on 
order (a decade ago UAT and Canadian Pacific Air Lines were, 
in fact, the first in the world after BOAC to order Comets). Now 
TAI and Air France have combined to offer a round-the-world 
French service, which will be all-jet in September, in which TAI 
DC-7Cs (later DC-8s) operate from Paris through Asia and across 
the Pacific to Los Angeles, where Air France takes over. What a 
contrast between this Gallic enlightenment and the monopolist 
agreement between the three Commonwealth national carriers. 


(continued from page 127) 





The prototype of the Stamo-engined Tipsy Nipper Mk II appeared at 
Venice with a “shark’s-tooth” paint scheme. 


qualities. It stalled cleanly and performed almost-casual loops, 
spins, stall turns and tail slides before being brought in to a side- 
slip landing far down the grass strip—the end of which was 
indicated at that moment by a passing ship. 

By comparison, the Jolly’s demonstration was rather more 
restrained, except for loops; but this is understandable, as the 
aircraft has been flying only since February. Within its limitati 
it showed a fine speed range, high rate of climb, good s' 
characteristics and a tight turning circle. 

A third trainer that attracted attention was the Yugoslav V.55, 
presented by Aero Technicki Zavod of Zagreb. Although the 
V.55 is very like a Piper Club in appearance, with two seats in 
tandem, its 105 h.p. Walter Minor gives it considerably more 
power and it showed quite incredible handling qualities. In par- 
ticular, it seemed able to hold almost any attitude in which it was 
placed, and made several nose-up yawed passes at about 45° 
to its line of flight, followed by flat turns without any apparent 
loss of height. Like the UTVA 56, it has a first-class short-field 
performance. 

Very different from this utilitarian prototype was the Procaef 
Picchio. Most handsome machine in the show, it is aimed at the 
experienced sporting pilot and has a performance that sparkles a 
brightly as its incomparable surface finish. This latter is achieved 
by bonding highly polished thin-gauge aluminium sheet over the 
entire plywood skin of the wooden airframe. With not a rivet in 
sight, the result is the smoothest possible skin and was a joy t 
behold as the Picchio was rolled, spun and looped from nought feet 
in the Venetian sun. The Picchio is, of course, a design by Stelio 
Frati, which explains its racy lines. This time, however, there cam 
be no complaint that neatness has been aaa at the expense 
of comfort, for the four-seat cabin is really room 

Apart from the still-experimental Lualdi L-59 | with 
Hiller Rotor-Matic rotor system and fuel in two streamlined tanks 
above the cabin, most of the other aircraft were fairly familiar. 

The display ended with formation aerobatics by a four-mam 
team of the Italian Air Force, in F-86F Sabres. This did not 
represent the limit of military support for the Mostra. Thro’ 
the last day the public was offered joy-rides in Air Force C-478; 
while near St Mark’s square there was an aviation and space 
medicine exhibition and, by way of contrast, a — of the 
Wright biplane which formed the first equipment of the Italian 
military aviation service in 1909. 


This beautifully finished Wright biplane replica was exhibited by the 
Italian Air Force in front of the Doges’ Palace 
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TOMORROW’S BOMBERS 


shapes of two of the most expensive and cleverly engineered 

vehicles yet attempted by man. It is yet another reminder of 
the sad state of the world to note that both vehicles serve no 
peaceful purpose whatever, but are likely to become part of the 
future inventory of the USAF Strategic Air Command. 

Both started their life in the early years of the last decade, when 
basic studies were put in hand for a CPB (chemically powered 
bomber) and an NPB (nuclear powered bomber), under the 
weapon system numbers of WS-110A and WS-125A. In view of 
the immense magnitude of their development problems, neither 
was immediately put in hand as a crash programme (as was the 
Atlas ICBM in 1953) but both projects steadily ate up a few 
million dollars per year while the Air Research and Development 
Command and a horde of civilian technicians satisfied themselves 
that they were both feasible and desirable. 

The two bombers are intended to be complementary. The 
CPB was designed to fly about 9,000 miles on its internal fuel at a 
cruising speed of “more than 2, 000 m.p.h.” (M3.05) at a height 
of “more than 70,000ft.” 


Ps: TRAYED above and below this text are the dramatic 


After many vicissitudes it became a 





definite aircraft programme as the North American B-70A 
Valkyrie, powered by six General Electric J93-GE-3 turbojets 
(burning JP-6 in their afterburners, and not an ethyl-borane-type 
fuel as originally anticipated). Weighing about 600,000Ib, it will 
have a structure largely fabricated from stainless- steel sandwich 
with a finer exterior finish than that of any other aircraft. It was 
NASA who found a way to make the B-70 cruise at such a 
stupendous speed, and to them also goes the credit for several 
other aerodynamic features, such as the interacting engine duct and 
downward-hinged outer wings. 

The lower drawing depicts the NPB, under development by 
Convair as the NX-2. Unlike the CPB the nuclear machine is 
subsonic; but it makes up for this by being able to approach any 
target on earth from any direction at any height. It is designed 
to have a mission endurance of 125hr at about 575 m.p.h., its crew 
of four being almost 100ft ahead of the reactor and protected by 
about 1,000lb of shielding. At present the NX-2 is to be purely 
experimental, to flight-test the reactor and two GE open-cycle 
X-211 engines. Later it may fly with the closed-cycle Pratt and 
Whitney powerplant. 
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Correspondence 


The Editor of “Flight” is not necessarily in agreement with the views 
expressed by correspondents in these columns. Names and addresses of 
writers, not for publication in detail, must in all cases accompany letters. 


BOAC Profit-and-Loss 


EING a trifle dim on financial matters, I usually believe any- 
thing I read on the subject. Consequently I believed your 
columnist Roger Bacon when in May he criticized BOAC for 
using PRmanship to exaggerate their profit. He said that their 
profit was not £4 million as published, but only £100,000, “because 
capital-interest payments are no less an operating cost than fuel, 
maintenance, insurance, etc.” 

Perhaps Roger Bacon is correct, but if so surely he is the only 
man in step? Look, for instance, at the recent profit accounts of 
two other famous aviation concerns, Vickers and Rolls-Royce. 
You will see that each of them declares a profit before any capital 
interest or dividend payments are made. Vickers’ profit of over 
£9 million includes dividends of more than £24 million. 
Rolls-Royce’s profit of nearly £5 million includes dividends of 
nearly £1} million. Surely capital-interest payments and dividends 
are in this respect the same? 

Maidenhead, Berks NEIL COLLEN 
[Roger Bacon comments: “BOAC, unlike Vickers and Rolls-Royce, is a 
State corporation. The interest that it pays on its capital includes a sum 
which can be described as a ‘dividend.’ But the larger portion of BOAC’s 
huge interest payments—which have been rising disconcertingly at the 
rate of £1 million a year—cannot be described as dividend. For example, 
interest paid on public loans to buy new aircraft is to my mind an 
operating cost. 

‘As for the presentation of results, all I will say (since the subject, 
which also involves BOAC’s associates, could run to a whole page) is 
this: BOAC is making a strong recovery, which I sincerely applaud; but 
the headlines that I reproduced from four top national newspapers will 
have given most of the shareholders the impression that the corporation 
made a healthy profit last year. Actually it made a loss of £1 million, 
and a loss is not a profit. As I said, I hope and believe that next year it 
really will be a profit.”—Ed.] 


Light-aircraft Delivery to NZ 


‘THE flight of a Piper Apache from London to Christchurch, 
New Zealand, was recently claimed to be the first delivery of a 
used light aircraft by air to New Zealand. 

This, I suggest, is mot the case, since a British aircraft, a 
Proctor V, registration G-AHWW, was flown from this country to 
New Zealand in 1948 by Capt A. J. Bradshaw, chief pilot of 


Skyways. Leaving England on February 20, Capt Bradshaw in 
fact flew non-stop from Sydney to Invercargill, South Island, New 
Zealand, which I believe was the first time that this part of the 
journey had been done non-stop in a light aircraft. 
Luton, Beds D. M. Bay, 
Hunting Aircraft Ltd 


Baginton Back-drop 


| WONDER how many readers of Flight noticed the birth and 
collapse of a small tornado-tube which occurred during the 
freak cloud formation over Baginton Airfield on July 9—nature’s 
own air display. Without this magnificent dark back-drop the 
fluorescent colours of some of the visiting aircraft could not have 
been properly appreciated from the public enclosure, which had 
been moved to the other side of the airfield. Flight’s Gemini flitted 
about like some gorgeous tropical butterfly. 

Since I have no intentions of encroaching on your staff writers 
I will go no further; but if any reader is interested in weather 
phenomena I thoroughly recommend the following books: Song 
of the Sky, by Guy Murchie, and Frank Lane’s book The Elements 
Rage. These, in my humble opinion, are the finest books on this 
particular subject that have ever been written. 

Birmingham 14 Maurice AUSTIN 
[The effect of the aircraft colours against the dark sky was noted in our 
report of the King’s Cup Race.—Ed.] 


FAA-less Farnborough 
AFTER reading the editorial in your issue of July 1, under the 
heading of “The Unseen FAA,” I must say I completely agree 
with you. In my opinion the Naval display at the SBAC Show 
gives an exciting operational picture of the Fleet Arm Arm flying. 
The prestige of the FAA must be greatly boosted when it is con- 
sidered that 250,000 people see the show live at Farnborough 
and perhaps a further 5,000,000 must look in as TV viewers. 
Surely, if the FAA are still staging shows at their own airfields, the 
need for an appearance at Farnborough is much more obvious. 
Salisbury, Wilts D. P. REES 
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Australian Industry and the RAAF 


NOTE with interest that in his article “Is Australia’s Airer 
Industry Doomed?” (June 10) Stanley Brogden states: 
Allied committee which allocated aircraft to various theatres 
war so starved the RAAF that it is an historical fact that but { 
local production of Beauforts, Beaufighters, Boomerangs, Ti 
Moths, Wackett Trainers and Wirraways the RAAF would h 
been grounded in 1940-44. The Empire Air Training Scheg 

would have been seriously hampered without Aus 
Ss 

hope Mr Brogden will forgive me for reminding him of 
few facts. In Europe and the Middle East the following aires 
were used by RAAF squadrons (squadron numbers being noted 

Gladiator, Tomahawk, Kittyhawk, 3, 450; Sunderland, 10, 
Hurricane, 451; Spitfire, 452, 453, 457; Baltimore, 454; Hampden, 
Mosquito, 456; Beaufighter (UK-built), 455, 456; Wellington, 458, 
Lancaster, 460, 463, 467; Ventura, 464; Halifax, 466; Hudson, 459. 

In the NW and SW Pacific areas the following aircraft were 
by the RAAF: Beaufort, 1, 2, 6, 7, 8, 14, 15, 32 and 100 Sqns; Mita 
2; Hudson, 2, 32; Mosquito, No 1 Sqn and 87 Fit (PR); Catali 
11, 20, 42, 43 Sqns, 112 and 113 (ASR) Fits; Wirraways, 4, 5, 23, 24,2 
83; Boomerang, 4, 5, 83, 84, 85; Seagull, 9 and No 1 (Rescue 
Comm.) Sqn; Walrus, 9; Vengeance, 12, 21, 23, 24; Liberator, 12, 
23, 24, 25, 99. 

Ventura, 13; Boston, 22; Beaufighter, 22, 30, 31, 93; Dakota, 33, 
36, 38; Lodestar, 37; Sunderland, 40; Mariner, 4i; Anson, 71; Kk 
hawk, 75, 76, 77, 78, 79, 80, 82, 84, 85; Lightning, 75 and No 1 
Sqn; Mustang, 76, 77, 82; Kingfisher, 107; Spitfire, 79 and Nos 
457 (transferred from UK); Auster, Nos 16 and 17 (AOP) Fits. 

Of all these squadrons only 19 out of a total of 68 (plus 
flights) were at any time equipped by the Australian airer 
industry, so only about 26 per cent of the RAAF squadrons wa 
have been grounded for lack of aircraft in the period 1940-44, 
the EATS only some 8,400 aircrew per year were to be whe 
trained in Australia, out of a Dominion total of 52,000. 

Mr Brogden could have read the writing of his compatri 
Messrs Herington and Odgers to obtain this information. I 
he is clouding a great contribution by Australians during the 
by inaccurate statements about his own RAAF. 

London N12 D. C. CLAYTON 


Invitation from Ireland 


"THERE must be many of your readers who will be holiday 
in the Dublin Area this summer, the majority of whom 
unaware that there is a very thriving Royal Air Force Club he 
May I beg a little of your space to extend a cordial invitath 
to all air-minded folk who may be this way, particularly dur 
Battle of Britain Week, to look us up? They will be sure of a 
welcome [at Garland House, 23 Earlsfort Terrace, Dublin]. 
Dublin R. P. RENNIE, 


Branch Hon. Secretary, the Royal Air Forces Associatic 


CORRESPONDENCE IN BRIEF 


No 33 Sqn, RAF Middleton St George, Darlington, Co Durham, 
attempting to assemble a squadron museum. Fit Lt O. D. Dipper 
to say that any photographs, accounts of personal experiences 
souvenirs relevant to No 33’s history would be very welcome 
“would be returned after copying if this is required.” 


Fit Lt M. R. Nash writes from the Officers’ Mess, Royal Air F 
Changi, Singapore 17, to say that he is engaged in writing a histo 
RAF Changi and appealing to readers for information—‘ho 
unimportant it may seem”—that would help in this task, particu 
relating to the 1939-47 period. 





FORTHCOMING EVENTS 

RAF Inter-Command Gliding Championships, Odiham. 
RN Air Station Lossiemouth At Home 

Freed Air Corps; Open Day, Middle Wallop, Stockbridge, 


Trento Aero Club: 10th Aerial Circuit of the Dolomites. 


July 16-23. 
July 23. 
July 23. 


July 23-24. 
oy 23- 

+ a . Inter-Services Gliding Championships, Odiham. 
say 2 


aap. . RAF Inter-Command Gliding Championships, Odiham. 
aaa 2 


Aug. 1. Gliding Weeks: Vorkehive GC., Sutton Bank; London GC, 
Dunstable; Covent , Edge Hill (opens July 23). 
July 27. Kronfeld Club: “13 Taiies in a Cadet,” by John Jeffries. 
a ag Rally, Netherthorpe, near Worksop. 
uly 31- 


Aug. 7. Bulgarian Aero Club: gag Parachuting Championships, 
Mousatchevo, near 
. Kronfeld Club: Polish “film of 1958 World Gli 
Championships. 
Kronfeld Club: MTCA Air-miss 
Aug. 14. Elstree Flying Club: Tea Patro 
Aug. 17. Kronfeld Club: Talk on National Gliding Week. 
. Péscara Aero Club Rally. 
21. Colman Aero Club: Alsece Wine Rally 
. Oxford Aeroplane Club At Home, 


4. Czech Aero Club: any Aerobatic Championships. 

. French and Savoy Aero Clubs: International Cent 
Rally, Aix-les-Bains 

. Wolverhampton lane Club At Home. 


Aug. 
Aug. 10. 


Kidlington. 














